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FOREWORD 


Value  Engiaeeriag  (VE) 

VE  is  recognized  as  an  effective  technique  for  reducing  costs,  increasing 
productivity,  and  improving  quality-related  features  such  as  durability,  reli¬ 
ability,  and  maintainability.  There  has  been  a  VE  program  in  the  Departaient 
of  Defense  (DoD)  for  ever  twenty  years.  Then,  as  now,  the  DoD  VE  program 
consists  of  in-house  and  contractor  activities.  Provisions  in  the  Federal 
Acquisition  Regulation  permit  a  contractor  to  share  the  savings  that  result 
from  those  contractor  value  engineering  change  proposals  that  are  accepted 
by  the  Government. 

The  first  in  this  handbook  series,  DoD  Handbook  111,  was  published  on 
March  29,  1963.  Since  its  second  publication  in  1968,  as  DoD  Value  Engineering 
Handbook,  DoD  5010. 8-H,  portions  have  again  become  obsolete.  The  integration 
of  VE  with  design  to  cost,  acquisition  streamlining,  spares  value  analysis, 
and  other  recent  management  initiatives  along  with  the  emphasis  on  VE  as  an 
integral  part  of  the  line  management  process  are  some  of  the  reasons  that 
prompted  this  revision.  This  Handbcx>k  is  authorized  by  DoD  Directive  4245.8. 

This  Handbook  is  intended  as  a  guide  and  should  not  be  interpreted  as  a 
DoD  directive.  It  is  intended  to  provide  an  understanding  of  the  DoD  VE 
program  in  order  to  encourage  broad  participation  and  achieve  maximum  benefits. 
It  has  been  prepared  by  the  U.S.  Army  Management  Engineering  Training  Activity 
(AMETA).  However,  some  material  in  the  Handbook  has  been  synthesized  from 
extensive  comments  and  suggestions  received  from  both  Government  and  industry 
contributors.  Suggestions  for  further  improvement  should  be  addressed  to  the 
Office  of  the  Assistant  Secretary  of  Defease  (Acquisition  and  Logistics), 
Pentagon,  Washington,  D.C.  20301-8000. 

DoD  Components  may  obtain  copies  of  this  publication  through  their  own 
publication  channels.  Other  Federal  Agencies  and  the  public  may  obtain  copies 
from  the  U.S.  Department  of  Commerce,  National  Technical  Information  Services, 
5285  Port  Royal  Rd.,  Springfield,  Virginia  22161. 
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LLapter  1 

PERSPECTIVE  OF  VALUE  ENGINEERING  (VE) 

Introduction 

The  amount  of  money  available  for  our  country's  defense  is  determined  by 
the  democratic  processes  by  which  we  govern  ourselves .  Defense  budgets  are 
affected  by  the  threat  from  our  adversaries,  our  reaction  to  the  threat,  by 
the  funds  necessary  for  Government  activities  other  than  defense  and  finally 
by  our  skill  in  managing  the  resources  entrusted  to  us  for  defense.  Efficient 
utilization  of  these  allotted  resources  has  been  a  major  management  objective 
for  many  years.  The  quickening  pace  of  technological  advances  and  the 
increasing  pressure  of  budgetary  restraints  have  made  it  necessary  to  place 
even  more  emphasis  on  economy  and  efficiency  within  the  Department  of 
Defense  (DoD) . 

DoD  policy  is  to  use  VE  to  make  a  significant  contribution  toward  greater 
economy  in  developing,  acquiring,  operating,  and  supporting  the  products  neces¬ 
sary  to  fulfill  its  mission.  The  DoD  VE  program  is  intended  to  foster  the  use 
of  value-oriented  techniques  across  the  entire  spectrum  of  DoD  activities. 

VE  is  a  fundamental  approach  which  challenges  everything  and  takes  nothing 
for  granted,  including  the  necessity  for  a  product  or  service.  It  is  applic¬ 
able  to  systems,  equipment,  facilities,  procedures,  methods,  software,  and 
supplies.  It  may  be  successfully  introduced  at  any  point  in  the  life  cycle 
of  the  product  under  consideration  (see  Chapter  II).  The  following  are  some 
of  the  areas  in  which  VE  has  been  applied  in  the  DoD: 

Construction 

Design  or  equipment  modifications 
Equipment  and  logistics  support 
i^quipment  maiutenance 
Facilities,  master  plan,  and  concepts 
Hardware 

Manufacturing  processes 

Material  handling  and  transportation 

Packaging,  packing,  and  preservation 

Procedures  and  reports 

Procurement  and  reprocurement 

Publications  and  manuals 

Quality  assurance  and  reliability 

Salvage,  rejected,  or  excess  material 

Site  preparation  and  adaptation 

Software  (computer)  programs  and  flow  charts 

Specifications  and  drawings 

Technical  and  logistics  data 

Technical  requirements 

Testing,  test  equipment,  and  procedures 

Tooling 

Training 
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VE  emerged  from  the  industrial  community.  It  has  spread  throughout  private 
industry  and  within  the  DoD  because  of  its  ability  to  yield  a  large  return  on  a 
relatively  modest  investment.  It  is  an  additional  management  tool  to  gain  the 
desired  results  within  the  constraints  of  time  and  cost.  To  realize  this 
potential,  VE  must  be  clearly  understood  and  correctly  applied.  This  chapter 
provides  the  perspective  for  the  VE  program  in  the  DoD. 

Historical  Background 

The  VE  concept  is  a  by-product  of  material  shortages  during  World  War  II. 
These  shortages  led  to  the  creation  of  innovative  material  and  design  alter¬ 
natives.  It  was  found  that  the  alternative  approaches  often  worked  as  well, 
or  better,  and  cost  less.  From  this  beginning  an  analytical  discipline  evolved 
in  private  industry  that  was  structured  to  challenge  the  proposed  way  of 
designing  and  acquiring  things  and  to  systematically  search  for  less  costly 
alternatives. 

In  1957,  the  Navy's  Bureau  of  Ships  became  the  first  DoD  activity  to  estab¬ 
lish  a  formal  VE  activity.  It  was  called  "value  engineering"  because  it  was 
staffed  with  general  engineers,  the  most  closely  related  position  description 
available  at  that  time.  Although  no  longer  exclusively  the  province  of  "engi¬ 
neers,"  the  terra  "value  engineering"  has  persisted  as  the  title  of  the  program. 

The  DoD  established  its  VE  program  in  1963.  It  continues  to  have  two 
distinct  elements.  The  first  is  an  in-house  effort  whereby  VE  is  performed 
by  DoD  military  and  civilian  personnel.  The  second  is  the  program  which  was 
created  to  stimulate  contractors  to  perform  VE  and  to  develop  and  submit  value 
engineering  change  proposals  (VECPs).  Accepted  VECPs  change  contract  specifi¬ 
cations,  purchase  descriptions,  or  statements  of  work  that  impose  costly, 
nonessential  requirements.  An  incentive  is  provided  by  giving  the  contractor 
a  share  in  the  savings  that  result  from  any  approved  change  proposals  submitted 
by  the  contractor  and  approved  by  the  Government.  An  alternative,  the  program 
requirement  clause,  is  used  to  pay  a  contractor  for  VE  activities  regardless 
of  whether  the  purpose  is  submission  of  VECPs  or  some  other  cost  reduction 
purpose. 

With  s^me  few  exceptions,  it  has  been  mandatory  since  June  1962  that  VE 
provisions  be  included  in  most  DoD  contracts  to  encourage  contractor  partici¬ 
pation  and  to  realize  the  full  benefits  from  cost  reduction  opportunities  and 
innovations . 

Prior  to  the  development  of  the  clauoc  permitting  contractors  to  share  in 
the  savings,  a  contractor  who  submitted  a  cost  reduction  change  had  the  aaioimt 
of  his  contract  reduced  by  the  total  reduction.  This  usually  reduced  his  pro¬ 
fit  by  a  proportional  amount.  There  was,  therefore,  no  incentive  to  submit 
proposals  to  reduce  cost.  Now  the  VE  clause  allows  a  portion  of  the  saving 
accruing  to  the  Government  to  be  returned  to  the  contractor. 

Unfortunately,  there  are  still  some  Government  personnel  who  believe  that 
the  contractor  is  paid  twice  or  is  unjustly  rewarded.  A  close  examination  of 
the  clauses,  an  understanding  of  the  safeguards  in  the  acquisition  process, 
and  some  familiarization  with  the  reasons  for  unnecessary  costs  should  serve 
to  correct  this  erroneous  idea. 
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VE  Defined 


In  the  DoD,  VE  is  d'^fined  as  a  systematic  effort  directed  at  analyzing  the 
functional  requirement  .  of  DoD  systems,  equipment,  facilities,  procedures,  and 
supplies  for  the  p’’  pose  of  achieving  the  essential  functions  at  the  lowest 
total  cost,  consistent  with  the  needed  performance,  safety,  reliability,  quality, 
and  maintainability.  Although  there  are  numerous  other  published  definitions 
of  VE,  mojt  are  merely  minor  variations  of  this  definition.  Value  Engineering 
(VE)  if  the  term  used  in  this  Handbook  and  by  the  DoD  in  its  contracts.  Terms 
suc’i  as  value  analysis,  value  management,  value  control,  and  others  are  con¬ 
sidered  synonymous.  Some  use  them  to  differentiate  the  use  of  the  value  pro¬ 
cess  by  those  who  are  not  engineers.  Thus,  value  analysis  is  sometimes  used 
to  describe  a  value  program  in  a  purchasing  or  acquisition  function.  The  terms 
value  control  or  value  management  are  used  by  some  to  describe  the  application 
of  value  techniques  to  administrative  and  office  procedures.  There  may  be  some 
subtle  differences  among  these  terms  but  the  basic  objectives  and  philosophy 
appear  to  be  the  same  for  all.  The  DoD  VE  program  encompasses  all  value- 
oriented  activities. 

VE  is  not  centered  on  a  specific  category  of  the  physical  sciences.  It 
incorporates  available  technologies  as  well  as  the  principles  of  economics  and 
business  management  into  a  specific  procedure.  Chapter  V  of  this  Handbook 
describes  the  generation  of  value  proposals  portion  of  this  procedure.  Market¬ 
ing  of  value  proposals  is  one  of  the  most  difficult  segments  of  the  VE  process. 
Chapter  VI  of  this  Handbook  is  devoted  solely  to  this  topic. 

VE  utilizes  the  total  resources  available  to  an  organization  to  achieve  broad, 
top  management  objectives.  Thus,  VE  is  seen  as  a  systematic  and  creative 
approach  for  increasing  the  "return  on  investment"  (ROI)  in  components,  weapon 
systems,  facilities,  and  other  products  acquired  and  operated  by  the  DoD. 

Increased  ROI  for  the  DoD  results  from  a  combination  of  lower  costs  for 
acquisition,  logistics,  or  operation  while  maintaining  the  necessary  level  of 
performance.  It  often  results  in  capability  for  the  same  or  a  lower  dollar 
expenditure.  This  viewpoint  is  consistent  with  statements  of  policy  and 
regulations  governing  VE  in  the  DoD,  and  serves  to  further  describe  the  role 
of  VE  in  the  DoD.  For  industry,  the  benefits  of  VE  include  an  acceptable 
ROI,  increased  profits,  and  improved  competitive  position. 

Program  Objective 

The  basic  VE  concept  is  that  anything  providing  less  than  the  performance 
required  by  the  customer  or  user  is  not  acceptable;  anything  providing  more 
should  be  avoided  unless  there  is  no  cost  penalty. 

The  objective  of  VE  in  defense  contracting  is  to  reduce  the  Government's 
acquisition  or  ownership  costs  (operational  costs,  maintenance  costs,  train¬ 
ing  costs,  etc.)  while  maintaining  the  necessary  level  of  performance.  This 
objective  may  be  achieved  by  encouraging  contractors  to  respond  to  the  VE 
clauses  in  DoD  contracts.  These  clauses  invite  or  require  contractors  to 
initiate,  develop,  and  submit  cost-reduction  proposals  during  performance  of 
a  contract  that  involve  changes  to  contract  requirements.  The  clauses  require 
the  Government  to  share  with  the  contractor  any  cost  reduction  resulting  from 
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a  VECP.  VE  clauses  in  DoD  contracts  are  not  enough.  The  clauses  merely  permit 
contractors  to  question  the  value  of  government  specifications,  statements  of 
work,  and  those  requirements  that  contribute  nothing  (except  cost)  to  the  con¬ 
tract  tasks  or  items  being  bought.  The  invitation  must  be  accepted  by  the 
Government.  Then  both  parties  (Government  and  contractor)  must  work  together 
to  capture  the  actual  benefits. 

Fundamentals 

A.  Function 

Function  is  defined  as  the  specific  purpose  or  use  intended  for  something. 
It  describes  what  must  be  achieved.  For  VE  studies,  the  description  of  func¬ 
tion  is  reduced  to  the  simplest  accurate  expression.  This  is  accomplished  by 
c.ii~lr>ying  only  two  words;  an  active  verb  and  a  quantifiable  noun.  "Support 
Wf'i^uc,"  "transmit  torque,"  and  "conduct  current"  are  typical  expressions  of 
function.  Note  that  each  function  is  described  in  terms  that  are  quantifiable 
ard  measurable. 

B.  Worth 

Worth  is  the  least  expenditure  required  to  provide  an  essential  function 
and  is  established  by  comparison.  (One  method  of  approximating  worth  is  by 
determining  the  cost  of  a  functional  equivalent.)  Worth  is  not  affected  by 
the  consequence  of  failure.  (For  example,  if  a  bolt  supporting  a  wing  of  an 
aircraft  fails,  the  plane  may  crash.  Nevertheless,  the  worth  of  the  bolt  is 
the  lowest  cost  necessary  to  provide  a  reliable  fastening,  not  the  cost  of  a 
downed  aircraft.) 

C.  Cost 


Cost  is  the  total  amount  of  funds  required  to  acquire,  utilize,  and  maintain 
the  specified  functions.  For  the  seller,  this  is  the  total  expense  associated 
with  the  production  of  a  product.  For  the  DoD,  the  total  cost  includes  not  only 
the  purchase  price  of  the  product  but  also  the  costs  of  introducing  it  into  the 
DoD  inventory,  operating  it,  supporting  it  throughout  its  usable  life  and  dis¬ 
posing  of  it  when  it  no  longer  serves  a  useful,  functional  purpose.  (Total 
cost  also  includes  a  proportionate  share  of  the  in-house  expenditures  for 
development,  engineering,  testing,  spare  parts,  and  various  categories  of 
overhead  expense.) 

D.  Value 


Value  is  the  relationship  of  worth  to  cost  in  accordance  with  the  user's 
(or  customer's)  needs  and  resources  in  a  given  situation.  The  ratio  of  worth 
to  cost  is  the  principal  measure  of  value.  Thus,  a  "value  equation"  may  be 
used  to  derive  a  Value  Index  as  follows: 


Value  Index  = 


Worth 

Cost 


Utility 

Cost 


Value  may  be  increased  by  (1)  improving  the  utility  of  something  with  no 
change  in  cost,  (2)  retaining  the  same  utility  for  less  cost,  or  (3)  combining 
improved  utility  with  a  decrease  in  cost.  Optimum  value  is  achieved  when  all 
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utility  criteria  are  met  at  the  lowest  overall  cost.  Although  worth  and  cost 
can  each  be  expressed  in  monetary  units,  value  is  a  dimensionless  expression 
of  the  relationship  of  these  two. 

E.  Types  of  VE  Reconunendations 

Within  the  defense  environment  there  are  two  acronyms  used  for  the  recom¬ 
mendations  resulting  from  VE  efforts.  They  are: 

1.  Value  Engineering  Proposal  (VEP).  A  VE  recommendation  originating  and 
implemented  solely  within  the  Government,  one  which  was  originated  by  a  con¬ 
tractor  and  may  be  implemented  as  a  unilateral  contractor  action  (i.e.,  a  Class 
II  change) ,  or  one  which  was  originated  by  a  contractor  hired  solely  for  the 
purpose  of  doing  VE  and  implemented  by  the  Government. 

2 .  Value  Engineering  Change  Proposal  (VECP) .  A  formal  recommendation  by 
a  contractor  requiring  Government  approval  and  which  will  require  a  change  to 
the  contr?ct,  specifications,  purchase  description,  statement  of  work,  etc., 
and  resulc  in  a  decrease  in  the  overall  cost  to  the  Government.  VECPs  may  be 
submitted  by  contractors  having  a  VE  clause  included  in  their  contract  in 
accordance  with  the  applicable  acquisition  regulation.  Subcontractors  may 
also  submit  VECPs  to  prime  contractors  in  accordance  with  the  terms  of  their 
contract.  The  current  acquisition  regulation  directs  contractors  to  include 
VE  provisions  in  subcontracts  (with  certain  limited  exceptions)  of  $100,000 
or  more.  Spares  contracts  and  subcontracts  of  $25,000  or  more  must  include 

a  VE  incentive  (VEI)  clause.  (See  Chapter  III  for  a  more  complete  discussion 
of  contractual  aspects.) 

A  Typical  VE  Program 

A  typical  VE  program  is  a  defined  set  of  policies  and  responsibilities 
which  will  ensure  that  VE  discipline  is  integrated  into  all  elements  of  an 
organization.  An  effective  and  sustained  VE  program  will  have: 

°  Top  management  involvement  to  ensure  implementation  and  continuing 
emphasis  by  middle  management. 

°  A  key  individual  to  manage  the  VE  program.  This  individual  should 
be  well  versed  in  VE  principles,  techniques,  and  appropriate 
acquisition  regulations. 

°  A  "master  plan"  to  insure  that  actions  which  may  effectively  contribute 
to  a  sucessful  program  are  considered  and  acted  upon. 

°  VE  objectives,  policies,  responsibilities,  and  reporting  requirements 
firmly  established  and  implemented. 

°  The  funds  necessary  for  administrative  and  operating  expenses  such  as 
testing  and  evaluating  proposals. 

°  A  comprehensive  training  and  orientation  program,  to  acquaint  personiiel 
with  policies,  procedures,  and  benefits. 
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°  "Crossfeed"  mechanisms  to  communicate  information  about  successful 
application  to  others  who  can  benefit. 

For  defense  industry  programs,  the  following  should  also  be  included: 

®  Close  coordination  rith  contract  administration  and  marketing  to 
ensure  proper  VE  contractual  participation  and  marketing  follow-up. 

°  Management  attention  to  ensure  that  the  VE  discipline  is  used  to  earn 
additional  income. 

Although  there  are  many  other  specific  tasks  required  to  ensure  that  VE 
achieves  its  full  potential,  the  above  form  the  foundation  upon  which  the 
structure  of  a  strong  program  may  be  built. 

Opportunities  for  VE 

Shortly  after  its  program  was  established,  the  DoD  conducted  a  study  to 
determine  the  predominant  sources  of  the  opportunity  for  VE.  The  objective 
of  the  study  was  to  determine  the  range  and  degree  of  application  of  VE.  With 
the  combined  assistance  of  the  three  Military  Departments,  the  Defense  Supply 
Agency  (now  tii  Defense  Logistics  Agency),  and  the  Society  of  American  Value 
Engineers  a  review  was  conducted  of  415  implemented  VE  changes  which  yielded 
total  cost  savings  of  $106  million.  This  study  identified  seven  factors  which 
were  responsible  for  about  95  percent  of  the  savings.  Predominant  were  exces¬ 
sive  cost,  additional  design  effort,  advances  in  technology,  and  the  questioning 
of  specifications.  It  is  important  to  note  that  these  factors  do  not  suggest 
that  the  original  design  efforts  were  substandard.  The  study  also  revealed 
that  a  single  factor  was  rarely  the  basis  for  a  VE  action.  The  study  findings 
are  tabulated  in  Figure  I-l. 


FACTORS  LEADING  TO  VE  CHANGES 


Percent 
of  total 
actions 

Percent 
of  total 
savings 

Factor 

Definition 

13.9 

23.2 

Advances  in  technology 

Incorporation  of  new 
materials ,  components , 
techniques ,  or  processes 
(advances  in  the 
state-of-the-art)  not 
available  at  the  time 
of  the  previous  design 
effort. 

23.1 

22.2 

Excessive  cost 

Prior  design  proved 
technically  adequate, 
but  subsequent  cost 
analysis  revealed 
excessive  cost. 

14.4 

17.7 

Questioning  specifications  _ 

User's  specifications 
were  examined,  questioned, 
determined  to  be  inappro¬ 
priate,  out-of-date,  or 
overspecified. 

27.8 

14.8 

Additional  design  effort 

Application  of  additional 
skills,  ideas,  and  informa¬ 
tion  available  but  not 
utilized,  during  previous 
design  effort. 

5.2 

11.8 

Change  in  user’s  needs 

User’s  modification  or 
redefinition  of  mission, 
function,  or  application 
of  item. 

6.8 

4.0 

Feedback  from  test/use 

Design  modification  based 
on  user  tests  or  field 
experience  suggesting 
that  specified  parameters 
governing  previous  design 
exaggerated. 

4.6 

3.8 

Design  deficiencies 

Prior  design  proved 
inadequate  in  use  (e.g., 
was  characterized  by 
inadequate  performance, 
excessive  failure  rates, 
or  technical  deficiency). 

4.2 

2.5 

Miscellaneous 

Other  factors  not 
included  in  above. 

Figure  I-l 
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Benefits  of  VE 


Benefits  from  the  DoD  VE  program  are  significant.  In-house  savings  of 
approximately  a  billion  dollars  a  year  are  being  reported.  Reported  savings 
from  the  contractor  VECP  program  are  approximately  $250  million,  and  are 
expected  to  increase.  Benefits  of  this  magnitude  are  noteworthy  but  do  not 
tell  the  full  story.  As  important  are  the  use  to  which  these  funds  are  put. 

The  dollars  that  are  made  available  through  VE  savings  may  be  reapplied  within 
the  program,  command,  or  component  to  provide  the  means  to  support  approved 
but  previously  unfunded  requirements.  The  money  stays  with  the  activity  that 
achieves  the  saving  and  rewards  those  who  are  deserving.  It  can  provide  needed 
funds  which  are  generated  internally  by  sound  management  activities. 

For  DoD  contractors  and  subcontractors  there  are  both  direct  and  indirect 
advantages  from  the  internal  VE  activities  as  well  as  from  VECPs.  The  most 
obvious  direct  advantage  is  that  the  defense  contractor  shares  in  the  cost 
savings  that  accrue  from  implementing  VECPs.  Therefore,  it  is  a  tool  for 
increasing  the  contractor’s  profit  through  proposed  changes  in  contract 
requirements.  Changes  may  be  proposed  to  contract  specifications,  purchase 
descriptions,  or  statements  of  work  as  long  as  they  do  not  degrade  essential 
quality,  reliability,  maintainability,  or  required  performance  of  the  item. 

A  major  indirect  advantage  for  contractors  and  subcontractors  in  addition 
to  the  savings  on  approved  VECPs  is  an  enhanced  competitive  position  by  pro¬ 
ducing  required  products  at  lower  costs.  An  active  program  establishes  a 
reputation  as  a  cost-conscious  producer.  A  reputation  of  this  nature  can  be 
beneficial.  For  contracts  that  are  negotiated,  VE  successes  may  be  considered 
when  determining  the  Government's  fee  objective  for  the  contract.  Thus  a 
contractor  with  an  active  VE  program  might  obtain  a  larger  fee  than  a  contrac¬ 
tor  without  one,  all  other  things  being  equal.  The  net  result  of  successful 
contractor  VE  is  an  improved  profit  structure,  while  the  Government  acquires 
needed  defense  capability  with  a  minimum  expenditure  of  tax  dollars. 

VE  also  offers  other  benefits.  For  example,  in  an  early  assessment  of  the 
DoD  VE  program,  the  American  Ordnance  Association  (now  the  American  Defense 
Preparedness  Association)  reported  the  results  of  a  survey  it  conducted  at  the 
request  of  the  DoD.  The  objective  was  to  determine  the  impact  on  certain 
factors  other  than  cost.  This  analysis  was  conducted  on  a  random  sample  of 
124  VE  changes  (taken  from  a  total  population  of  660  changes).  The  survey 
revealed  that  VE  made  significant  contributions  toward  improving  the  measured 
characteristics.  Another  later  but  more  extensive  survey  corroborated  the 
earlier  findings  and  also  identified  why  VE  yielded  these  benefits.  The 
specific  benefits  and  the  relative  frequency  of  their  occurrence  are  shown  in 
Figure  1-2. 
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TOTAL  VALUE  ENGINEERING  EFFECTIVENESS 
SAMPLE  OF  193  IMPLEMENTED  CONTRACTOR  VE  CHANGES  DRAWN  FROM  2,627  CHANGES 
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acceptable  VECP  does  not  have  to  be  the  result  of  a  VE  study.  Although  pur¬ 
poseful  application  of  VE  methodology  is  the  greatest  source  of  VECP  savings 
benefits,  on  occasion,  serendipity  may  also  produce  a  rewardable  contract 
change  with  little  or  no  engineering  content. 

Early  vs  Later  VE  ^ 

The  life  cycle  of  a  system vor  equipment  begins  with  the  determination 
that  an  operational  deficiency  exists  or  a  new  militairy  capability  is  needed. 
Figure  II- 1  illustrates  a  common  situation  in  which  the  savings  potential 
decreases  as  the  program  ages.  Early  VE  tends  to  produce  greater  savings 
or  "cost  avoidance"  for  two  reasons.  First,  more  units  are  affected  by  the 
savings  actions.  Second,  earlier  changes  lower  implementation  costs  such  as 
testing,  modifications  to  production  lines,  retooling  expenses,  and  changes 
to  operational  support  elements  (e.g.,  spares,  manuals,  maintenance  facilities, 
etc.).  VE  should  be  accomplished  as  early  as  possible. 

However,  VE  late  in  a  program  is  precluded  only  in  those  rare  instances 
where  the  cost  of  the  VE  effort  and  subsequent  implementation  would  be  greater 
than  the  savings  potential.  While  later  VE  normally  adds  implementation  costs 
and  may  affect  smaller  quantities,  such  deterrents  can  be  more  than  offset  by 
improved  performance  through  advances  in  technology,  additional  available 
resources,  more  time,  etc.  There  are  always  some  opportunities  which  offer 
net  savings  at  any  stage  of  a  program.  For  instance,  one  contractor  activity 
reports  that  it  was  advised  that  it  was  probably  too  late  in  one  program  to 
submit  VECPs.  Nevertheless  the  group  persisted  and  submitted  VECPs  for  an 
additional  three  years.  Of  the  22  VECPs  submitted  since  the  purported 
cutoff,  12  were  implemented. 

Opportunities  for  certain  types  of  proposals  are  frequently  enhanced  later 
in  the  life  cycle.  For  instance,  deletion  of  quality  assurance  testing  often 
cannot  be  proposed  until  considerable  experience  is  acquired  and  data  gathered 
to  prove  that  it  is  not  harmful.  In  another  case,  management  reports  required 
to  understand  the  complex  situation  early  in  a  program  may  turn  out  to  be 
unnecessary  during  later  phases  of  the  program. 

The  VE  opportunity  may  be  extended  because  the  product  life  and  total 
requirements  are  not  known.  Many  items  of  defense  material  will  be  reprocured 
indefinitely.  There  is  no  way  to  estimate  the  total  quantity  that  will  be 
purchased.  Examples  are:  clothing,  ammunition,  fire  extinguishers,  tires, 
etc.  Many  items,  which  entered  the  defense  inventory  in  the  past,  were  never 
value  engineered.  These  items  often  benefit  from  a  VE  effort  to  the  same 
extent  as  previously  value-engineered  products.  The  potential  for  VE  savings 
on  these  items  is  great.  Advances  in  technology  or  changes  in  user  require¬ 
ments  provide  a  basis  for  potential  savings  greater  than  the  cost  of  the  study 
and  subsequent  implementation. 

Thus,  VE  may  be  applied  at  any  point  in  the  life  cycle  of  an  item  or  system 
where  it  is  profitable  to  do  so.  Selection  of  the  most  appropriate  time  is 
influenced  by  many  factors.  Two  of  the  most  important  are  the  magnitude  of  the 
savings  likely  from  the  effort  and  the  ease  or  difficulty  with  which  VE  may  be 
applied.  VE  in  early  stages  is  characterized  by  benefits  which  are  difficult 
to  measure.  Often  resulting  "cost  avoidances"  are  simply  approximated.  Later 
VE  results  in  "before  and  after"  examples  whose  savings  may  be  forecast  with 
greater  accuracy. 
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VE  SAVINGS  POTENTIAL  DURING 
LIFE  OF  A  TYPICAL  SYSTEM 


SOURCE:  HELLER,  E.D., 

GENERAL  DYNAMICS 
CORP.,  SAN  DIEGO, 
CALIFORNIA  92112 


Program  Life  Cycle 


1.  Concept  Exploration  Phase 

The  purpose  of  the  concept  exploration  phase  is  to  develop  requirements 
and  feasible  concepts  and  define  future  operational  and  support  requirements. 
Value  improvement  generated  early  in  the  life  cycle  produces  benefits  which 
may  last  throughout  the  life  of  the  item  or  system.  The  engineering  competence 
of  VE  personnel  is  of  special  importance  in  this  phase.  Analysis  and  decisions 
must  often  be  made  before  the  complete  picture  is  available.  The  goal  of  low 
total  cost  (rather  than  just  low  acquisition  cost)  emphasizes  the  need  for  a 
VE  organization  competent  in  related  acquisition,  technical,  and  logistics 
fields.  The  VE  effort  in  this  phase  furnishes  guidance  needed  to  assure  the 
most  economical  early  program  and  design  decisions.  Use  of  the  VE  program 
requirement  clause  is  most  useful  in  the  early  phases  before  full-scale 
engineering  development  (FSED)  when  there  is  no  baseline  from  which  to 
propose  changes . 

2.  Demonstration  and  Validation  Phase 

The  objective  of  the  demonstration  and  validation  phase  is  to  ensure  that 
the  most  promising  system  design  concept(s)  will  be  selected  for  FSED.  During 
the  validation  phase,  the  contractors  and  Government  can  evaluate  the  system 
design  concept(s)  in  terms  of  cost  and  value  of  operations,  maintenance,  test, 
and  supply  support  functions.  Significant  improvements  in  total  cost  can  be 
achieved  through  the  performance  of  VE  during  this  phase. 

3.  FSED  Phase 

The  objective  of  this  phase  is  to  reaffirm  the  mission  need  and  program 
objectives,  complete  the  engineering  design  and  ensure  that  system  performance 
has  been  satisfactorily  tested.  VE  can  be  used  to  analyze  the  essential 
requirements,  military  and  technical  characteristics,  and  the  design  tasks 
to  develop  possible  alternatives  offering  improved  value.  Comparisons  during 
this  phase  require  special  skills  to  validate  the  projected  economic  benefits. 
Evaluating  initial  prototypes,  design  layouts,  and  other  details  during  the 
development  phase  may  provide  additional  opportunities  to  improve  value. 

Efforts  in  this  phase  are  directed  toward  evaluations  and  recommendations 
concerning  function,  cost,  and  worth  of  specifications,  systems,  modules, 
assemblies,  parts,  and  components.  By  defining  value  in  measurable  terms, 

VE  can  produce  a  functional  cost  analysis  to  improve  visibility  of  the  costs 
directly  related  to  detailed  requirements.  This  capability  is  most  useful  in 
supporting  design  to  cost  producibility  engineering  and  planning,  and  other 
similar  programs.  VE  is  also  used  to  support  engineering  activities  such  as 
design  reviews,  test  planning  and  evaluation,  life  cycle  cost  analysis,  etc. 

4.  Production  Phase 

During  the  production  phase,  VE  can  be  applied  to  evaluate  manufacturing 
processes,  methods,  and  materials.  Equally  applicable  are  support  and  test 
equipment,  supply,  transportation  and  handling,  technical  data,  facilities, 
maintenance,  and  training. 
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5.  Operations  Phase 


Ovmership  cost  is  affected  by  operating,  maintenance,  and  other  logistics 
costs.  Reducing  ownership  costs  (in  excess  of  any  attendant  increase  in 
acquisition  cost)  results  in  a  lower  total  cost.  Large  potential  savings  often 
justify  the  investment  for  the  VE  study  and  subsequent  implementation  expenses 
during  the  operational  phase.  Studies  during  this  phase  offer  an  opportunity 
to  make  changes  to  incorporate  new  technology  or  to  exploit  mission  or  require¬ 
ments  changes.  Sometimes  new  alternatives  are  a  better  choice  than  the  item 
currently  in  the  supply  system. 

Studies  during  the  operational  phase  by  contractors  and  DoD  personnel  have 
resulted  in: 

°  Extension  of  item  life  by  the  application  of  new 
state-of-the-art  designs,  materials,  or  processes. 

°  Reduced  repair  costs  by  achieving  the  repair  function 
in  a  more  economical  manner. 

°  Reduction  of  packaging  costs  by  improvements  in  packaging 
procedures  or  materials. 

°  Elimination  of  items. 

Figure  IT-2  summarizes  the  VE  opportunities  throughout  the  life  cycle  of  a 
typical  major  program. 


2-5 


PROGRAM  LIFE  CYCLE  OPPORTUNITY 


Life  cycle  phase 

System  level 

Program  phase  activity 

Activity  description 

Concept  Exploration 

Mission 

Function  or  objective 

Clear  definition  of 
mission  with  stated 
function(s)  or 
objectives  in  specific 
terms. 

a.  General  opera¬ 
tional 

Mission  perfor¬ 
mance  charac¬ 
teristics  . 

System  trade-off 
study,  cost-effec¬ 
tiveness  analysis, 
and  value-engineer¬ 
ing  analysis 

Review  of  mission 
requirement  in  terms 
of  required  perfor¬ 
mance  .  Review  of 
existing  system 
proposed  systems 
involving  advances 
in  the  state  of 
the  art. 

b.  Feasibility 

System  opera¬ 
tional  require¬ 
ment. 

Utility,  go/no  go 
determination 

Program  requirements 
baseline  defined. 
Prepare  system, 
subsystem,  equip¬ 
ment  ,  and  component 
trade-off,  initial 
cost/value  effect, 
feasibility,  and 
other  studies  con¬ 
sistent  with  mission 
and  performance 
objectives. 

Demonstration  and 
Validation 

System,  sub¬ 
system  equip¬ 
ment  ,  and 
component . 

System  design, 
design  trade-off 
studies,  and 
specs  required. 

Expand  operations, 
maintenance,  test 
and  activation 
functions . 

Determine  additional 
design  requirements 
for  operations,  main¬ 
tenance,  test,  and 
activation. 

Identify  and  perform 
trade-off  studies. 

Identify  applicable 
requirements  and 
update  source 
documentation. 

Figure  II-2 
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PROGRAM  LIFE  CYCLE  OPPORTUNITY 


Life  cycle  phase 

System  level 

Program  phase  activity 

Activity  description 

System  requirement 
review  (performance 
cost/value,  design 
data,  etc.) 

System  design  review. 

Technical  evaluation 
and  system  engineering 
synthesis.  Design 
requirements  baseline 
defined. 

Subsystem,  equipment 
and  component  design, 
and  cost/value  trade¬ 
off  within  functional/ 
performance  specifica¬ 
tions  . 

Full-Scale 

Engineering 

Development 

Subsystem 
equipment 
and  com¬ 
ponents 

Subsystem  design 
review  and  VE 
studies,  test, 
and  modification 
changes. 

Design  requirement 
baseline  approved. 
Product  configuration 
defined  and  approved. 
Conduct  preliminary 
design  reviews  on 
operations/main¬ 
tenance  equipment 
and  facilities. 

Production 

System,  sub¬ 
equipment  ,  and 
components 

Evaluate  manufacturing 
processes,  methods, 
and  materials 

Conduct  VE  studies 
on  manufacturing 
problems  and  con¬ 
tract  requirements. 

Conduct  critical 
design  review  on 
operations  and 
maintenance  equip¬ 
ment  and  facilities. 

Operations 
(maintenance 
and  logistic) 

Equipment 

and 

component 

Initial  fabrica¬ 
tion  of  changes 
(requiring  Gover- 
ment  approval  and 
unilateral  contr. 
changes) 

Equipment  and  com¬ 
ponent  review  to 
further  reduce  cost 
within  the  estab¬ 
lished  performance 
characteristics . 

Figure  II-2  (Continued) 
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Project  Selection 


Although  the  previous  discussion  focused  on  the  VE  opportunity  throughout 
the  life  cycle  of  a  typical  hardware  system,  VE  is  not  limited  to  hardware. 
Other  possible  VE  opportunities  within  the  defense  environment  include;  mater¬ 
ials,  organizational  functions,  software,  construction,  technical  data,  etc. 
Almost  anything  within  the  assigned  responsibility  of  an  activity  is  a  possible 
opportunity.  In  the  early  stages  of  a  VE  program,  sophisticated  project 
selection  criteria  are  not  usually  needed.  Frequently  there  are  numerous 
areas  for  which  the  need  for  VE  is  obvious  and  which  offer  a  substantial  return 
on  investment. 

Those  involved  in  beginning  a  new  VE  program  or  revitalizing  a  dormant  one 
should  select  early  projects  that  are  most  susceptible  to  VE.  Initial  projects 
should  be  selected  that: 

°  Involve  an  ample  dollar  expenditure. 

°  Merit  attention  for  reasons  other  than  cost  (i.e.,  deficiencies 
in  performance,  reliability,  etc.). 

°  Are  of  interest  to  system  or  executive  management. 

As  the  VE  program  matures  and  the  opportunities  become  less  obvious, 
additional  criteria  may  be  used  to  select  subsequent  tasks.  Guidelines  for 
each  specific  possibility  are  far  too  numerous  to  be  included  in  this  Handbook. 
However,  some  additional  characteristics  usually  exhibited  by  worthwhile 
candidates  are: 

°  No  known  deterrents  such  as  exorbitant  test  costs  or  implementation 
schedule  requirements. 

°  A  product  with  excessive  complexity. 

°  A  design  that  utilizes  the  most  advanced  technology. 

°  An  accelerated  development  program. 

°  An  item  which  field  use  indicates  is  deficient  in  some  characteristics 
such  as  excessive  failure  rate  or  extravagant  operating  cost. 

°  An  item  utilizing  older  technologies  for  which  modernization  appears 
very  promising. 

Note  that  one  of  the  attributes  of  VE  is  its  ability  to  reveal  to  the  rig¬ 
orous  user  of  the  methodology  cost  improvement  opportunities  that  might  other¬ 
wise  have  remained  invisible. 

VE  Job  Plan 

For  those  interested  in  a  more  detailed  discussion  of  the  VE  job  plan, 
please  refer  to  Chapters  V  and  VI  of  this  Handbook.  The  VE  job  plan  may  be 
summarized  as  a  systematic,  step-by-step  application  of  the  general  problem 
solving  method:  identify  problem,  solve  problem,  implement  solution.  Although 
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there  is  no  single  best  procedure,  there  are  numerous  ways  in  which  VE  tech¬ 
niques  and  practices  can  be  supplemented,  augmented,  and  adapted  to  conform 
to  specific  needs.  Integrating  these  techniques  and  practices  into  a  sequen¬ 
tial  procedure  which  is  consistently  productive  is  the  core  of  the  VE  disci¬ 
pline.  While  the  niimber  of  steps  may  vary,  all  job  plans  are  characterized  by 
an  orderly  progression  through  phases  that  include  activities  such  as  orienta¬ 
tion,  information,  speculation,  analysis,  development  and  implementation,  or 
something  similar. 

In  the  orientation  phase,  the  project  is  selected  and  those  who  are  going 
to  work  the  problem  are  familiarized  with  it.  Projects  may  be  selected  because 
they  represent  the  greatest  potential  for  savings  or  are  characterized  as  a 
high-dollar  (valuable)  item  or  are  needed  in  large  quantities  and  therefore 
represent  a  considerable  expense.  Often  projects  are  selected  for  reasons 
other  than  just  savings  potential  or  high  cost. 

The  information  gathering  phase  of  the  job  plan  includes  researching  the 
product  selected  to  determine  cost,  function,  and  worth.  The  objectives  of 
this  research  are:  (1)  to  develop  a  thorough  understanding  of  the  item  under 
study,  and  (2)  to  identify  the  specific  value  problem  by  including  a  functional 
analysis  of  the  item  accompanied  by  an  estimate  of  the  worth  of  each  required 
function.  Potential  sources  of  factual  information  are  drawings,  manuals, 
specifications,  cost  and  price  information,  work  statements,  and  personal 
interviews . 

During  the  speculation  phase,  creative- thinking  techniques  are  used  to 
develop  alternative  approaches  that  will  accomplish  the  required  functions. 

Such  techniques  may  be  either  organized,  forced,  or  free.  Criticism  of 
potential  solutions  must  not  be  permitted,  nor  should  alternatives  be 
analyzed  in  this  phase.  A  large  number  of  alternatives  is  desirable.  Often 
organized  creativity  sessions  set  goals  of  75,  100,  or  even  200  fresh  ideas 
in  order  to  assure  an  adequate  number. 

All  alternatives  generated  during  the  speculation  phase  are  evaluated 
during  the  analysis  phase  against  the  functional  criteria  as  well  as  examined 
for  technical  feasibility  and  cost.  The  alternatives  are  ranked.  None  are 
discarded.  The  most  promising  alternatives  are  selected  for  detailed  evalua¬ 
tion  and  development.  If  none  of  those  originally  selected  offer  an  acceptable 
solution,  another  set  is  selected  and  developed.  The  process  is  repeated  until 
a  solution  is  found. 

In  the  development  phase,  final  recommendations  are  developed  from  the 
alternatives  selected  during  the  analysis  phase.  Detailed  technical  and 
economic  testing  is  conducted  and  the  probability  of  successful  implementation 
is  assessed.  The  alternatives  must  be  investigated  in  sufficient  depth  to 
permit  the  development  of  specific  recommendations  including  an  implementation 
plan.  This  must  include  making  sure  that  the  user's  needs  are  satisfied;  that 
the  design  is  technically  adequate;  and  that  cost  estimates,  implementation 
expenses,  and  schedules  are  accurately  estimated.  Sound  cost  estimating  is 
crucial  when  evaluating  VE  alternatives.  It  requires  accurate  information, 
expert  judgments  on  cost  allocations,  and  the  inclusion  of  all  pertinent  cost 
elements  in  the  analysis.  At  the  conclusion  of  this  phase,  one  or  more  alter¬ 
natives  should  be  recommended  for  implementation  and  an  implementation  schedule 
yielding  the  greatest  overall  benefit  should  be  ron*:’^ ructed . 
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The  presentation  phase  is  actually  presenting  the  best  alternative 
(or  alternatives)  to  those  who  have  the  authority  to  implement  the  proposed 
solutions  that  are  acceptable.  It  includes  preparing  a  formal  VECP  or  value 
engineering  proposal  (VEP)  that  contains  the  information  needed  to  reach  a 
decision  and  implement  the  proposal. 

During  the  implementation  and  follow-up  phase,  management  must  assure  that 
approved  recommendations  are  converted  into  actions.  Until  this  is  done, 
savings  to  offset  the  cost  of  the  study  will  not  be  realized.  Some  degree  of 
investment  is  usually  required  if  a  VE  opportunity  is  to  become  a  reality. 

Funds  for  implementation  must  be  provided  to  support  the  actions  necessary  to 
capture  the  savings  opportunity.  Implementation  progress  must  be  monitored 
just  as  systematically  as  proposal  development.  It  is  the  responsibility  of 
management  to  ensure  that  implementation  is  actually  achieved.  Often  the  VE 
focal  point  or  program  manager  is  responsible  for  monitoring  milestone  achieve¬ 
ment  in  the  implementation  plan. 

A  VE  project  is  not  completed  with  implementation  of  an  idea.  Full 
benefit  is  not  derived  from  a  proposal  until  the  follow-up  is  completed. 

Other  applications  of  the  proposal  and  actual  results  need  to  be  established. 
Successful  VE  actions  must  be  entered  into  the  DoD  VE  data  base  and  cost 
savings  and  other  benefits  reported  through  command  channels.  Until  then, 
the  records  on  a  project  cannot  be  closed. 

A  complete  VE  evaluation  should  answer  the  following  questions: 

A.  Orientation: 

-What  is  to  be  studied? 

B.  Information  Gathering: 

-What  is  it? 

-What  does  it  do? 

-What  does  it  cost? 

-What  is  it  worth? 

C .  Speculation: 

-What  else  will  do  the  job? 

D.  Analysis : 

-What  do  the  alternatives  cost? 

-Which  is  least  expensive? 

E .  Development: 

-Will  the  proposed  alternative  work? 

-Will  the  proposed  alternative  meet  requirements? 

-What  will  the  proposed  alternative  require? 
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F.  Presentation: 


-What  is  recoounended? 

-What  are  the  alternatives? 

-What  will  it  cost? 

-How  much  will  it  save? 

-What  is  implementation  schedule? 

G.  Implementation 

-Has  the  proposal  been  approved,  whole  or  in  part,  together  with 
funding? 

-Who  is  responsible  for  implementation? 

-What  actions  have  to  be  taken? 

-Have  completion  dates  been  established? 

-Have  requirements  for  progress  reporting  been  established? 

H.  Follow-Up: 

-Did  the  idea  work? 

-Did  it  save  money? 

-Would  you  do  it  again? 

-Could  it  benefit  others? 

-Has  it  been  forwarded  properly? 

-Has  it  had  proper  publicity? 

-Should  any  awards  be  made? 

-Has  it  been  listed  in  the  VE-trieval  or  VE  Data  Information  Storage 
and  Retrieval  System  (VEDISARS)  data  bases? 

-Has  it  been  included  in  DoD  VE  savings  reports? 


Summary 

The  choice  of  techniques  varies  with  the  phase  of  the  life  cycle  and  the 
situation  in  which  the  VE  study  is  initiated.  Between  the  conceptual  and 
operational  phases  of  a  product,  the  available  time,  talent,  and  factors  to 
be  considered  change.  Although  VE  studies  conducted  in  the  conceptual  and 
validation  phases  may  offer  a  maximum  opportunity  for  value  improvement, 
potential  dollar  savings  are  often  difficult  tc  validate  since  there  is 
generally  no  cost  base  with  which  to  compare  cost  improvements.  VE  may  be 
profitably  employed  early  in  the  life  cycle  to  challenge  basic  requirements 
and  analyze  preliminary  designs.  Also,  functional  trade-offs,  systems  analysis, 
and  operations  research  techniques  play  a  greater  role  than  in  later  VE. 
Cost-estimating  techniques  also  differ  significantly  since  some  details  of  the 
design  may  have  to  be  assumed.  As  a  product  progresses  along  its  life  cycle, 
the  VE  methodology  must  be  adapted  to  conform  to  the  situation  and  the  avail¬ 
able  data.  Something  value  engineered  in  the  conceptual  phase  may  offer 
additional  opportunities  later.  This  is  particularly  true  if  the  applicable 
technology  is  rapidly  changing,  or  if  original  development  schedules  did  not 
include  time  for  an  adequate  effort.  Excellent  opportunities  exist  to  examine 
design  requirements,  development  tests,  operational  tests,  quality-assurance 
programs,  and  packaging  requirements  during  the  production  phase.  VE  accomp¬ 
lished  in  the  operational  phase  offers  many  opportunities  for  improvement  in 
repair,  packaging,  and  state-of-the-art  materials,  and  process  changes. 
Opportunities  also  exist  in  the  operational  phase  for  items  which  have  never 
been  reviewed  or  modernized. 
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Initially,  VE  projects  may  be  selected  on  the  basis  of  dollar  volume, 
complexity,  and  degree  of  management  support.  Later,  as  projects  with  signifi¬ 
cant  potential  become  less  obvious,  selection  may  be  based  on  such  additional 
factors  as  test  costs,  state  of  the  art,  degree  of  development,  time  compres¬ 
sion,  and  field-problem  reports.  The  VE  job  plan  is  the  framework  upon  which  a 
successful  effort  is  built.  When  utilized  properly,  it  assures  a  systematic 
approach  to  the  identification  and  capture  of  a  value  opportunity.  It  provides 
for  a  thorough  understanding  of  the  subject  including  a  quantitative  identifica¬ 
tion  of  the  nature  and  worth  of  the  functional  requirements.  Uninhibited  creative 
effort  then  may  suggest  alternative  approaches  to  achieve  all  functions  needed 
by  the  user.  This  is  followed  by  a  series  of  evaluations  to  select,  develop, 
and  implement  the  alternative  offering  the  best  opportunity  for  value  improve¬ 
ment.  No  project  is  complete  until  proposals  are  implemented,  results  tallied, 
and  new  knowledge  exploited  as  fully  as  possible. 
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Chapter  III 

CONTRACTUAL  ASPECTS  OF  VE 


Introduction 

Prior  to  the  publication  of  the  VE  portions  of  the  acquisition  regulation, 
there  was  little  or  no  financial  incentive  for  a  contractor  to  submit  engineer¬ 
ing  change  proposals  that  saved  money.  Until  then  the  usual  result  of  Govern¬ 
ment  acceptance  of  a  contract  cost-reduction  change  proposal  was  a  reduction 
in  the  contract  value.  This  reduction  was  generally  accompanied  by  an  attendant 
reduction  in  profit  or  fee.  Since  a  contractor’s  success  was  derived  from  fees 
and  expected  profit,  reluctance  to  propose  cost  reduction  actions  in  such 
circumstances  is  understandable.  Now  a  positive  incentive  has  been  created 
through  the  development  of  the  DoD  VE  contract  clauses. 

”It  is  now  DoD  policy  to  promote  VE  actions  that  will  reduce  ^ost  and  im¬ 
prove  the  productivity  of  DoD  in-house  and  contractor  resources.”"*  One  of  the 
results  of  a  purposeful  contractor  VE  program  is  expected  to  be  contract  or 
engineering  change  proposals  that  offer  a  saving  to  the  Government  and  thus 
are  VECPs.  However,  acceptance  of  a  VECP  does  not  depend  upon  it  being  the 
result  of  using  the  VE  methodology.  In  fact,  a  VECP  must  meet  only  two 
criteria:  (1)  it  requires  a  change  to  the  contract  and  (2)  it  saves  money 

for  the  Government. 

The  DoD  VE  contract  clauses  encourage  industry  to  challenge  unrealistic 
Government  requirements  and  specifications  and  to  profit  by  doing  so.  These 
clauses  are  unlike  other  contract  incentives  which  reward  efficient  performance 
according  to  the  stated  terms  of  the  contract.  VE  contract  clauses  reward  the 
contractor  who  proposes  acceptable  changes  to  the  contract  which  will  result  in 
equal  or  better  but  lower-cost  defense  products.  These  changes  are  mutually 
advantageous  to  the  Government  and  the  contractor  because  both  share  the 
resultant  savings .  The  DoD  VE  contract  clauses  encourage  entrepreneurship 
by  rewarding  contractors  equitably  for  their  initiative  in  developing  VECPs. 

Benefits 

A.  To  the  DoD 

The  DoD  is  interested  in  VE  contract  clauses  for  two  reasons.  First,  VE 
generally  improves  or  updates  the  product.  The  American  Ordnance  Association 
(AOA)  studies  (Figure  1-2)  demonstrated  that  VE  generally  results  in  a  better 
product.  The  Genesis  of  VE  Opportunity  Study  (Figure  I-l)  indicates  that  even 
a  well-designed  product  can  usually  be  improved  due  to  the  subsequent  avail¬ 
ability  of  more  information,  added  insight,  or  new  technology.  Second,  VE  is 
a  convenient  means  to  foster  greater  economy.  In  his  December  14,  1979,  afford¬ 
ability  and  VE  letter  to  the  Military  Services,  the  Deputy  Under  Secretary  of 
Defense  (Acquisition  Policy)  suggested  an  annual  goal  for  VECP  savings  of  0.7 
of  1  percent  of  the  procurement  Total  Obligational  Authority  (TOA)  (as  ex¬ 
pressed  in  the  January  P-1  document  supporting  the  President's  budget)  was 
reasonable  and  attainable.  To  date  reported  VECP  savings,  while  impressive, 
do  not  reflect  the  full  potential  of  the  contractor  VECP  program. 


1.  DoD  Directive  4245.8,  "DoD  Value  Engineering  Program,"  May  7,  1984. 
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It  should  be  noted  the  s' /ings  that  have  been  reported  are  based  on  con¬ 
servative  estimates.  It  is  possible  that  the  actual  savings  will  exceed  those 
reported.  The  benefits  usually  remain  with  the  program,  coimnand,  or  component 
implementing  the  proposal.  The  funds  which  are  thus  freed  can  be  reapplied 
within  the  program,  command,  or  component  for  authorized  but  unfunded  require¬ 
ments  .  Savings  benefits  are  an  acceptable  way  to  generate  the  ability  to  pay 
for  what  would  otherwise  be  unaffordable. 

B.  To  DoD  Contractors 

It  might  be  well  to  emphasize  that  VE  contract  clauses  are  but  one  of  the 
means  by  which  a  good  VE  program  can  contribute  to  a  contractor’s  competitive 
position  and  profit.  Others  are: 

o  Pre-contract  VE  can  help  make  proposals  more  attractive  to  the 
customer. 


o  VE  is  frequently  a  factor  in  source  selection.  Other  things  being 
equal,  it  could  be  a  decisive  factor. 

o  VE  successes  can  be  an  element  in  the  contract-performance  evaluation 
program. 

o  As  an  element  in  the  weighted  guidelines,  past  VE  performance  may 
contribute  to  improved  negotiated  fee  or  profit  on  new  contracts. 

o  Benefits  from  unilateral  (Class  II)  contractor  VEPs  usually  revert 
entirely  to  the  contractor. 

o  The  contractor  may  benefit  financially  by  sharing  in  VE  savings 
offered  by  subcontractors. 

But,  the  primary  stimulus  to  encourage  participation  by  contractors  is  the 
profit  motive,  as  shown  by  the  following  statistics: 

o  Of  over  5,000  contractor  VECPs  submitted,  about  50  percent  have  been 
approved  to  date. 

o  Contractors  earn  about  43  cents  for  each  dollar  the  DoD  saves  through 
approved  VECPs . 

The  objective  of  the  DoD  VE  program  is  to  motivate  the  defense  contractor 
to  practice  VE  and  to  exercise  the  VE  provisions  in  their  contracts  by  sub¬ 
mitting  VECPs.  The  incentives  are  the  money  they  receive  from  a  share  of 
the  cost  savings  resulting  from  the  approved  changes  to  their  contracts. 
Contractors  are  also  encouraged  to  include  VE  sharing  arrangements  in  sub¬ 
contracts  and  to  benefit  by  doing  so. 

The  acceptability  of  a  contractor's  VECP  is  dependent  upon  the  knowledge, 
insight,  and  care  applied  during  its  preparation  and  processing.  In  return, 
the  Government  owes  the  contractor  fair,  timely,  and  objective  evaluation  of 
VECPs.  The  purpose  of  this  chapter  is  to  provide  information  and  suggestions 
that  will  contribute  to  the  effectiveness  of  the  contractor's  VE  efforts.  It 
is  designed  to  answer  questions  concerning  the  What-Why-When-Where-Who-  and 
How  of  contractual  VE. 


What  a  VECP  Is 


A  VECP  is  a  proposal  submitted  by  a  contractor  to  the  Government  in 
accordance  with  the  VE  provisions  of  the  contract.  It  proposes  a  change 
which,  if  accepted  and  implemented,  provides  an  overall  cost  savings  to  the 
Government.  The  VE  provisions  in  a  contract  permit  the  contractor  to  share 
in  the  savings  which  accrue  from  implementing  the  change.  In  other  words, 
the  VECP  provides  the  means  to  lower  defense  costs  while  increasing  the 
contractor's  rate  of  return  on  investment.  Thus,  the  VECP  becomes  both  a 
contractor  and  a  Government  management  tool.  This  definition  includes  VECPs 
which  would  produce  collateral  savings  in  Government  furnished  property  (GFP) , 
operations,  maintenance,  or  other  areas  which  exceed  any  increased  acquisition 
cost  and  do  not  impair  functions  or  characteristics. 

In  order  to  qualify  as  a  VECP  so  that  a  savings  can  be  shared,  the  pro¬ 
posed  change  must  meet  two  primary  requirements: 

1.  It  must  require  a  change  to  the  instant  contract  to  implement;  and 

2.  It  must  provide  an  overall  cost  savings  to  the  Government  without 
impairing  essential  functions  or  characteristics,  provided  that  it 
does  not  involve  a  change: 

o  In  deliverable  quantities  only, 

o  In  Research  and  Development  (RD)  quantities  or  test  quantities  due 
solely  to  results  of  previous  testing  under  the  instant  contract. 

o  To  the  contract  type  only. 

The  Preliminary  VECP 

The  term  preliminary  VECP  is  derived  from  MIL-STD  480  and  is  used  in  a 
similar  manner.  It  is  not  a  mandatory  form.  A  preliminary  VECP  can  be  used 
to  submit  an  initial  proposal  to  the  Government  before  the  submission  of  a 
final  VECP.  Use  of  a  preliminary  VECP  is  appropriate  when  the  development  of 
the  final  VECP  would  require  a  contractor  to  risk  significant  funds.  The 
contractor  may  use  the  preliminary  VECP  to  notify  the  Principal  Contracting 
Officer  (PCO)  of  the  initial  proposal,  provide  information  concerning  the 
potential  for  cost  reduction,  indicate  the  approximate  costs  for  developing  the 
VECP  and  the  estimated  savings  that  might  be  achieved,  and  an  early  assessment 
of  advantages  and  disadvantages. 

The  PCO  typically  forwards  a  preliminary  VECP  to  the  Engineering  Support 
Activity  (ESA)  for  an  initial  evaluation  to  ensure  that  the  proposal  has  tech¬ 
nical  merit  and  deserves  to  be  developed  into  a  final  VECP  submission.  Often 
this  results  in  discussions  between  the  Government  and  the  contractor  until  a 
suitable  understanding  is  reached.  The  PCO  then  indicates  whether  the  idea 
deserves  additional  study,  or  should  not  be  pursued  any  further  due  to  circum¬ 
stances  known  to  the  PCO  or  the  ESA.  The  contractor  should  be  aware  that  an 
indication  from  the  PCO  that  the  idea  has  potential,  does  not  guarantee  that 
the  final  VECP  submission  will  be  accepted.  As  with  any  VECP,  there  is  still 
the  possibility  that  it  might  be  rejected,  and  there  is,  therefore,  some 
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element  of  risk  involved.  The  idea  behind  the  preliminary  VECP  is  to  reduce 
this  risk  so  that  the  contractor  does  not  expend  significant  funds  on  ideas 
that  have  little  or  no  chance  of  being  accepted. 

Use  of  the  preliminary  VECP  carries  with  it  some  risk  in  multiple  source 
situations.  A  contractor  would  have  to  weigh  the  risks  of  inadvertent 
disclosure  to  a  competitor  versus  the  risk  of  investing  time  and  money  for  a 
VECP  that  is  of  little  or  no  interest  to  its  customer. 

Types  of  VE  Provisions  in  DoD  Contracts 

The  FAR  of  April  1,  1984,  and  the  DoD  FAR  Supplement  prescribes  the  DoD  VE 
contract  clauses.  They  also  establish  policy  and  procedures  for  the  program 
or  buying  office  to  use  to  construct  the  VE  arrangements  in  a  particular 
contract  or  on  a  specific  acquisition  program. 

FAR  Sections  52.248-2  and  -3  describe  clauses  for  use  in  architect-engineer 
and  construction  contracts  respectively.  For  weapon  systems  and  weapon  system 
elements,  the  FAR  Section  52.248-1  provides  two  basic  alternatives:  (1)  an 
incentive  approach  in  which  contractors  take  part  voluntarily,  and  (2)  a 
mandatory  program  through  which  the  Government  requires  and  pays  for  a  specific 
level  of  VE  effort.  A  combination  of  the  two  approaches  may  be  used  in  some 
instances.  A  discussion  of  these  two  approaches  follows: 

A.  Value  Engineering  Incentive  (VEI) 

The  basic  VEI  is  used  in  supply  and  service  contracts  and  subcontracts 

for: 

o  Spare  parts  and  repair  kits  of  $25,000  or  more  for  other  than 
standard  commercial  parts. 

o  Other  contracts  with  a  value  of  $100,000  or  more. 

The  VEI  may  be  included  in  supply  or  service  contracts  of  lesser  value 
if  the  contracting  officer  determines  there  is  a  potential  for  significant 
savings.  Exceptions  to  this  policy  include  contracts  for:  research  and 
development  (other  than  FSED) ,  engineering  services  from  not-for-profit 
organizations,  personal  services,  product  or  component  improvement  (unless 
the  VE  clause  application  is  restricted  to  areas  not  covered  by  the  provisions 
for  product  or  component  improvement),  or  standard  commercial  items  that  do 
not  involve  any  special  requirements  or  specifications. 

The  VEI  provisions  of  a  contract  do  not  obligate  the  contractor  to  take 
any  action.  The  VEI  clause  is  intended  to  encourage  the  contractor  to  take  part 
voluntarily  by  sharing  with  the  contractor  the  actual  or  estimated  cost  savings 
the  Government  receives  from  VECPs  which  the  contractor  undertook  on  its  own 
initiative. 

The  FAR  provides  for  payment  of  the  costs  of  preparing  a  VECP  if  it  is 
accepted.  The  contractor  and  the  Government  share  in  the  net  savings.  Develop¬ 
ment  costs  related  to  unsuccessful  VECPs  are  generally  not  allowed  in  accordance 
with  the  cost  allowability  principles  of  the  FAR. 
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B.  Value  Engineering  Program  Requirement  (VEPR) 

In  addition  to  the  basic  VEI  clause,  the  FAR  provides  an  alternate  pro¬ 
vision  that  allows  the  contracting  officer  to  incorporate  into  a  contract  a 
mandatory  VE  activity  known  as  the  VEPR.  The  VEPR  is  a  separately  priced  line 
item  in  the  contract  that  specifies  a  certain  level  of  VE  activity  and  the 
portion  (or  portions)  of  the  contract  work  to  which  it  applies.  Benefits  are 
expected  not  only  from  the  submission  of  VECPs,  but  also  from  a  continuous  VE 
effort  by  the  contractor  in  order  to  get  results  earlier.  Thus,  drawings, 
specifications,  methods,  and  processes  will  reflect  the  full  benefit  of  VE  in 
the  initial  stages  of  design,  development,  and  production.  The  contractor  may 
be  required  to  submit  reports  reflecting  the  results  of  this  effort.  Within 
DoD,  MIL-STD-1771  is  used  to  establish  minimum  contractor  requirements  and 
standards  of  performance  for  the  VEPR.  The  sharing  arrangements  for  approved 
VECPs  originated  under  VEPRs  are  less  for  the  con-tractor  than  the  share 
provided  for  VECPs  submitted  under  the  VEI. 

The  contracting  officer  may  incorporate  both  the  VEI  and  VEPR  clauses  into 
the  same  contract.  The  VEPR  is  restricted  in  the  contract  schedule  to  specifi¬ 
cally  defined  performance  areas,  while  the  basic  VEI  clause  is  used  to  cover 
the  remaining  areas  of  the  contract. 

Sharing  VECP  Savings 

There  are  two  basic  types  of  savings  that  can  be  shared  when  a  VECP  is 
approved  and  implemented.  They  are  acquisition  and  collateral  savings. 

A.  Acquisition  Savings 

1.  Supplies  and  Services 

Acquisition  savings  may  include  savings  from  the  instant  contract,  con¬ 
current  contracts,  and  future  contracts.  The  VECP  is  submitted  under  the 
instant  contract.  If  the  VECP  is  accepted  and  implemented  on  items  delivered 
on  the  instant  contract,  the  contractor  receives  a  percentage  of  the  net 
savings  that  accrue  as  a  result  of  the  VECP.  In  calculating  these  savings, 
contractor  costs  of  developing  and  implementing  the  VECP  and  the  Government's 
cost  of  implementation  are  all  subtracted  from  the  gross  saving  before  sharing 
begins.  Therefore,  it  is  important  that  the  contractor  identify  and  record 
(for  audit  purposes)  the  costs  incurred  in  developing  and  implementing  the 
VECP.  Development  costs  are  expenses  incurred  after  it  has  been  determined 
that  a  VECP  will  be  prepared  and  before  the  Government  accepts  the  VECP 
Implementation  costs  are  expenses  that  will  be  incurred  to  implement  the 
change  after  the  VECP  has  been  approved.  All  development  and  implementation 
costs  must  be  offset  before  any  sharing  of  acquisition  savings  may  occur. 

Concurrent  contracts  are  those  current  contracts  awarded  by  the  acquisi¬ 
tion  activity  to  the  contractor  or  other  contractors  for  essentially  the  same 
item.  If  the  contracting  office  directs  that  the  VECP  be  incorporated  into 
concurrent  contracts,  the  contractor  originating  the  VECP  will  share  in  the 
net  reduction  in  price  which  are  negotiated  on  concurrent  contracts.  The 
contractor  does  not  begin  to  share  concurrent  contract  savings  until  all 
costs  of  developing  and  implementing  the  VECP  are  offset. 
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To  the  degree  that  instant  contract  savings  exceed  development  and  imple¬ 
mentation  cost,  these  savings  represent  a  reduction  in  the  dollars  associated 
with  the  current  contract  as  well  as  a  planned  reduction  in  the  amount  of  con¬ 
current  and  future  contracts.  The  contractor's  share  of  the  savings,  by 
definition  must  be  less  than  the  total,  and  is  intended  as  partial  compensation 
for  the  loss  in  current  and  potential  future  billings  resulting  from  the 
accepted  VECP. 

Future  contracts  are  for  items  incorporating  the  VECP  that  are  awarded 
after  the  VECP  is  approved.  Future  contract  savings  may  be  shared  on  all 
affected  items  scheduled  for  delivery  within  three  years  after  the  first  item 
that  incorporates  the  VECP  is  accepted.  These  future  contract  savings  may  be 
shared  in  one  of  two  ways.  The  first  is  through  a  series  of  payments  made  for 
the  contractor's  share  of  savings  as  future  contracts  are  awarded.  This  method 
of  sharing  is  referred  to  as  the  "royalty"  method.  Under  an  alternate  proce¬ 
dure,  known  as  the  "lump  sum"  method,  the  instant  contract  may  provide  that  the 
contractor  accept  its  share  of  future  contract  savings  in  one  lump  sum,  based 
on  the  contracting  officer's  projection  of  the  total  number  of  units  that  will 
be  delivered  during  the  sharing  period.  Under  both  methods,  the  contractor’s 
share  of  future  contract  savings  is  added  to  the  instant  contract  price.  The 
instant  contract,  therefore,  cannot  be  completed  until  all  VECP  savings  awards 
to  the  contractor  have  been  made. 

For  multi-year  contracts  that  run  for  more  than  three  years  after  the  first 
item  is  accepted,  the  sharing  period  covers  all  items  accepted  before  the 
originally  scheduled  contract  completion  date.  If  the  VECP  is  submitted  during 
the  design  or  limited-production  phase,  future  sharing  is  based  on  that  quanti¬ 
ty  of  units  produced  during  the  highest  36  consecutive  months  of  anticipated 
production  based  on  the  Five-Year  Defense  Program  (FYDP)  or  other  planning 
documentation  existing  when  the  VECP  is  accepted. 

The  sharing  rates  (Government/contractOT^)  for  acquisition  savings  for 
supplies  and  services  are  based  on  the  type  of  contract,  the  VE  clause,  and  the 
type  of  savings  as  shown  in  Figure  III-l. 
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GOVERNMENT  AND  CONTRACTOR  SHARING  RATES 


For  Supply  and  Service  Contracts,  the  sharing  ratios  are: 


Type  of 
Contract 


Fixed 

Price  (Other 
than  incentive) 

Incentive 
(Fixed-price 
or  cost) 

Cost- reim¬ 
bursement** 
(Other  than 
incentive) 


VE  Incentive  VE  Program  Requirement 

(Voluntary)  _ (Mandatory) _ 


Instant 

Concurrent 
and  Future 

Instant 

Concurrent 
and  Future 

50/50 

50/50 

75/25 

75/25 

'fS 

50/50 

* 

75/25 

75/25 

75/25 

85/15 

85/15 

*Same  ratio  as  the  contract's  cost  incentive  ratio 
**Includes  cost-plus-award-fee  contracts 


Figure  III-l 
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2.  Construction 


A  separate  VE  clause  (FAR  52.248-2)  is  used  for  construction  contracts. 
Sharing  on  construction  contracts  applies  only  to  savings  on  the  instant 
contract.  The  sharing  rates  (Government  and  contractor)  are  as  follows: 

Fixed-Price*  45/55  Cost  Reimbursement*  75/25 

*Other  than  incentive. 

For  incentive  contracts,  sharing  is  the  same  as  the  contract  cost  incentive 
ratio. 


3.  Architect-Engineer 

The  basic  VEI  clause  may  not  be  used  for  Architect-Engineer  (A-E)  contracts. 
When  the  VEPR  is  included  in  an  A-E  contract,  the  clause  (FAR  52.248-3)  makes 
no  provision  for  sharing  on  accepted  VECPs  resulting  from  the  paid  VE  effort. 

4.  No  Cost  Settlement 

In  order  to  minimize  the  administrative  costs  for  both  parties  on  small 
dollar  individual  VECPs,  consideration  should  be  given  to  the  settlement  of  a 
VECP  submitted  against  the  VEI  clause  of  the  contract  at  *'no  cost"  to  either 
party.  Under  this  method  of  settlement,  the  contractor  would  keep  all  of  the 
savings  on  the  instant  contract,  and  all  savings  on  its  concurrent  contracts 
only.  The  Government  would  keep  all  savings  resulting  from  current  contracts 
awarded  to  other  contractors,  savings  from  all  future  contracts  and  all 
collateral  savings.  Use  of  this  method  must  be  by  mutual  agreement  of  both 
parties  for  individual  VECPs. 

The  benefits  of  an  accepted  VECP  should  not  be  rewarded  both  as  VE  shares 
and  pursuant  to  performance,  design-to-cost,  or  similar  incentives  of  the 
contract.  Thus,  when  performance,  design-to-cost,  or  similar  targets  are  set 
and  incentivized,  the  targets  of  such  incentives  affected  by  the  VECP  are 
not  adjusted  because  of  the  acceptance  of  the  VECP.  Only  those  benefits  of 
an  accepted  VECP  that  are  not  rewardable  under  other  incentives  are  rewarded 
under  a  VE  clause. 

B.  .  Collateral  Savings 

Collateral  savings  are  measurable  net  reductions  in  costs  of  operation, 
maintenance,  logistics  and  support  alternatives,  shipping  costs,  stock  levels, 
or  GFP  when  these  savings  are  a  result  of  an  accepted  VECP.  In  some  cases, 
a  VECP  may  increase  the  acquisition  cost  of  an  item  but  result  in  larger 
collateral  savings.  For  collateral  savings,  the  contractor  is  entitled  to 
20  percent  of  the  net  savings  that  the  purchasing  office  estimates  will  be 
realized  during  an  average  one-year  period.  However,  the  contractor's  share 
cannot  exceed  $100,000  or  the  contract's  firm-fixed-price,  target  price, 
target  cost,  or  estimated  cost  at  the  time  the  VECP  is  accepted,  whichever 
is  greater.  The  amount  of  collateral  savings  is  determined  by  the  purchasing 
activity,  and  its  determination  is  not  subject  to  the  "disputes"  clause  of 
the  contract.  Collateral  savings  provisions  are  included  in  contracts  when¬ 
ever  an  opportunity  may  exist  for  savings.  They  are  intended  to  focus  the 
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contractor's  attention  on  savings  benefits  other  than  acquisition  savings. 

However,  because  the  savings  share  is  not  intended  as  a  partial  replacement 
for  a  reduction  in  the  contractor’s  current  or  future  billings,  the  contractor’s 
share  of  collateral  savings,  although  substantial,  is  nonetheless  smaller  than 
its  share  of  acquisition  savings. 

The  collateral  savings  provision  may  be  excluded  from  a  contract  at  the 
discretion  of  the  head  of  the  contracting  activity.  This  is  done  when  it  is 
anticipated  that  the  cost  of  computing  and  tracking  collateral  savings  is  more 
than  the  benefits  to  be  derived.  Collateral  savings  may  be  deleted  from  con¬ 
tracts  for  supplies  and  services  as  well  as  construction  contracts. 

Subcontractor  VE 

Prime  defense  contractors  are  encouraged  to  extend  VE  to  their  subcontractors. 
The  FAR  requires  prime  contractors  to  extend  VE  to  their  subcontractors  on  con¬ 
tracts  of  $100,000  or  greater.  Subcontracts  for  spare  parts  of  $25,000  or  more, 
for  other  than  commercial  items,  are  also  to  include  VE  provisions.  However, 

VE  may  be  extended  to  subcontractors  on  contracts  of  lesser  value.  Prime  con¬ 
tractor  to  subcontractor  VE  arrangements  can  extend  to  the  subcontractor  a  part 
of  whatever  share  the  prime  contractor  receives,  including  the  instant  or  con¬ 
current  contract  share,  collateral  share,  and  future  contract  share.  The 
subcontractor  must  submit  VECPs  to  the  prime  contractor  who,  in  turn,  submits 
them  to  the  Government,  if  appropriate. 

The  sharing  between  the  prime  and  the  subcontractor  is  a  matter  for  negotia¬ 
tion  between  them  and  should  provide  encouragement  for  the  subcontractor  to 
pursue  VE  and  to  submit  VECPs  to  the  prime  contractor.  It  may  also  provide 
a  savings  share  to  the  prime  contractor,  who  is  responsible  for  editing  a 
subcontractor’s  VECP  into  proper  format  and  for  presenting  it  to  the  Govern¬ 
ment.  Any  subcontractor  development  and  implementation  costs  and  the  share  of 
instant  contract  savings  extended  to  the  subcontractor  are  considered  part  of 
the  prime  contractor’s  development  and  implementation  costs.  However,  note 
that  agreements  made  between  the  prime  contractor  and  the  subcontractor  cannot 
reduce  the  Government’s  share  of  concurrent,  future,  or  collateral  savings. 

VECP  Potential 

A  VECP  may  be  submitted  any  time  the  contractor  has  an  active  DoD  contract 
with  a  VE  clause.  VECP  savings  are  usually  time  dependent.  The  potential 
savings  are  affected  by  the  total  quantity  remaining  to  be  produced  and  the 
non-recurring  costs  incurred  to  develop  and  implement  the  proposal.  VECPs 
originated  during  the  early  stages  of  a  program  usually  produce  greater  savings 
because  they  apply  to  a  larger  number  of  units  and  implementation  costs  such 
as  changes  to  tooling,  facilities,  drawings,  and  manuals  are  not  as  great.  As 
a  program  matures,  the  savings  benefit  per  VECP  may  decrease  but  the  potential 
for  VECPs  may  increase  due  to  advancing  technology.  As  long  as  the  potential 
savings  exceed  the  cost  of  developing  and  implementing  a  VECP,  the  VECP  can 
be  beneficial. 
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Many  items  in  the  DoD  inventory  are  procured  according  to  old  specifications 
in  large  quantities  on  a  regular  basis.  Due  to  advances  in  technology,  materials, 
and  processes,  the  specifications  that  apply  become  outdated  and  may  force 
"technology  regression"  on  a  contractor  to  produce  from  the  old  specifications. 
Therefore,  any  items  procured  on  a  repetitive  basis  to  old  specifications  are 
good  candidates  for  VE.  VECPs  may  be  used  to  add  a  qualified,  low-price,  new 
source  to  a  drawing  if  the  Government  has  not  previously  required  or  funded  the 
second  source  effort. 

Another  potential  for  VE  may  be  found  in  items  that  were  designed  on  a 
stringent  schedule  to  meet  urgent  requirements.  Under  these  conditions,  the 
designers  often  incorporate  the  known  components  or  subsystems  into  the  design 
simply  because  time  would  not  permit  qualification  of  an  improved  substitute. 
Subsequently,  a  newer,  less  expensive  or  more  reliable  alternative  may  have 
been  developed  and  proven  which  can  be  introduced  by  submitting  a  VECP. 

VECP  Basic  Requirements 

The  VECP  should  be  prepared  with  sufficient  information  so  that  a  thorough 
evaluation  may  be  conducted  by  the  Government  with  mimimum  delay.  The  FAR 
requires  that  as  a  minimum,  the  following  information  be  submitted  with  a  VECP: 

o  A  description  of  the  difference  between  the  existing  contract 
requirement  and  the  proposed  change,  and  the  comparative  ad¬ 
vantages  and  disadvantages  of  each. 

o  A  listing  and  analysis  of  each  contractual  requirement  which 

must  be  changed  if  the  VECP  is  accepted,  plus  any  recommendations 
the  contractor  may  have  for  changing  specifications. 

o  A  detailed  cost  estimate  for  both  the  old  and  proposed  methods. 

The  contractor  must  account  for  estimated  development  and  imple¬ 
mentation  costs  including  any  costs  attributable  to  subcon¬ 
tractors.  Also,  the  contractor  must  include  a  description  and 
estimate  of  costs  the  Government  may  incur  in  implementing  the 
VECP,  such  as  test  and  evaluation  as  well  as  any  changes  in 
operating  and  support  costs  or  procedures. 

o  A  prediction  of  the  collateral  cost  saving  or  increase  that 
the  Government  would  experience  if  the  VECP  is  implemented. 

o  Identification  of  the  time  that  a  contract  modification 

implementing  the  VECP  must  be  issued  in  order  to  get  maximum 
savings,  plus  any  effect  it  will  have  on  the  delivery  schedule 
or  contract  performance  time. 

o  Identification  of  any  previous  submissions  of  the  VECP,  in¬ 
cluding  the  dates  submitted,  agencies  involved,  numbers,  and 
previous  actions  by  the  Goveriunent. 

o  Identification  of  the  unit  (item  or  task)  to  which  the  VECP 
applies . 

o  Statement  that  it  is  being  submitted  according  to  the  VE 
clause. 
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VECP  Preparation 


Although  the  FAR  clause  relative  to  VE  does  not  specify  a  particular 
format  in  preparing  a  VECP,  it  is  highly  probable  that  either  DoD-STD-480A  or 
MIL-STD-481A  is  listed  as  a  contract  requirement.  One  of  these  standards,  both 
of  which  are  entitled  "Configuration  Control,"  governs  the  format  to  be  followed 
in  submitting  a  VECP  it  they  applies.  A  review  of  the  contract  determines 
which,  if  either,  of  these  standards  applies.  If  neither  is  specified,  the 
contracting  officer  may  specify  the  format  to  be  used. 

A  transmittal  letter  for  each  VECP  sent  to  the  contracting  officer  is  an 
important  ingredient  for  a  successful  action.  It  should  state  that  the  VECP 
is  being  submitted  pursuant  to  the  VE  clause  of  the  contract.  Also,  it  should 
summarize  the  contents  of  the  VECP.  It  should  briefly  state  the  estimated  cost 
changes,  the  nature  of  the  proposed  change,  and  the  reference  where  complete 
details  can  be  found  in  the  proposal.  The  transmittal  letter  also  serves  as  a 
marketing  document  that  brings  out  the  highlights  of  the  proposals,  It  should 
emphasize  the  technical  advantages  and  cost  benefits  to  the  Government.  If  the 
VECP  contains  data  the  contractor  wishes  to  restrict,  a  statement  to  that  effect 
must  be  included  in  the  proposal.  Figure  III-2  is  an  example  of  a  VECP  format. 

VECP  Data  Rights 

When  the  proper  legend  is  affixed  to  a  VECP,  the  data  therein  shall  not  be 
disclosed  outside  the  Government  or  duplicated,  used,  or  disclosed,  in  whole  or 
in  part,  for  any  purpose  other  than  to  evaluate  a  VECP  submitted  under  the  clause. 
This  restriction  does  not  limit  the  Government's  right  to  use  information  con¬ 
tained  in  these  data  if  it  has  been  obtained  or  is  otherwise  available  from  the 
contractor  or  from  another  source  without  limitations.  Failure  to  identify, 
mark,  and  propose  data  rights  in  an  accepted  VECP  allows  the  Government  to  have 
unlimited  rights  to  all  data  in  the  VECP  as  well  as  supporting  data. 

If  a  VECP  is  accepted,  the  contractor  grants  the  Government  unlimited 
rights  in  the  VECP  and  supporting  data.  Except  that,  with  respect  to  data 
qualifying  and  submitted  as  limited  rights  technical  data,  the  Government  has 
the  rights  specified  in  the  contract  modification  implementing  the  VECP. 

The  Government  has  the  right  to  furnish  the  listed  technical  data  to  a 
supplier  for  performance  of  work  required  to  implement  the  VECP,  but  must 
protect  the  proprietary  data  from  unauthorized  use,  duplication,  or  disclosure. 

Contested  VE  Decisions 

The  courts  have  been  reviewing  cases  and  handing  down  appeal  decisions 
since  1963.  These  decisions  help  to  clarify  the  Federal  regulations  and  must 
be  taken  into  account  in  those  areas  where  the  actions  are  germane. 

These  decisions  are  published  regularly  as  "Armed  Services  Board  of  Con¬ 
tract  Appeals  Decisions,"  "Contract  Cases  Federal,"  "Comptroller  General  Board 
Cases,"  and  "U.S.  Court  of  Claims  Decisions." 

They  can  be  found  through  the  publications  of  the  Commerce  Clearing  House, 
4025  W.  Peterson  Avenue,  Chicago,  IL  60646.  "A  Compendium  of  Contested  Values 
Engineering  Actions"  is  also  available  from  the  Electronics  Industries  Associ¬ 
ation,  2001  Eye  Street,  N.W. ,  Washington,  D.C.  20006. 
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SAMPLE  VECP  FORMAT 


NOTE  TO  CONTRACTORS: 

The  attached  VECP  and  the  transmittal  letter 
shown  below  are  samples  of  the  minimum 
information  which  must  be  submitted  by 
the  contractor  to  meet  the  requirements 
of  Part  48,  "Value  Engineering,"  of  the 
Federal  Acquisition  Regulation  (FAR) . 


XYZ  MANUFACTURING  CO. 

MAIN  STREET 
YOURTOWN,  STATE  ZIP 

DATE; 


SUBJECT:  Contract  No.  ,  Value  Engineering  Change  Proposal, 

VECP  -  No.  3,  Redesign  Antenna  Support,  P/N  3001-1 


TO :  NOTE  TO  CONTRACTOR : 

Fill  in  procuring  contracting  officer's  name, 
title,  procuring  agency,  and  address 


Enclosures:  1.  Value  Engineering  Change  Proposal  No.  3. 

2.  Drawing  of  proposed  Antenna  Support. 

3.  Test  report. 

1.  The  attached  Value  Engineering  Change  Proposal  is  submitted 

pursuant  to  Contract  No.  _ ; _ ,  General  Provision 

No.  _  titled  "Value  Engineering  Incentive." 

2.  This  proposal  contemplates  a  reduction  in  cost  of  the  Antenna 
Support  through  redesign,  change  of  material,  and  improved  manufacturing 
procedures.  The  proposed  change  will  be  accomplished  without  sacrifice 
to  system  integrity  and  reliability. 


Sincerely, 


X.  Y.  Zee 
President 


Copy  furnished: 
DCAS  Area  Office 
ATTN:  ACO 


Figure  III-2 
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VALUE  ENGINEERING  CHANGE  PROPOSAL  NO.  3 


1 .  Difference  between  existing  and  proposed  Antenna  Support. 

a .  Existing  Support: 

The  present  design  consists  of  a  plate  formed  from  .032 
thick  6061  aluminum  alloy  sheet  which  mates  with  the  aircraft  fuselage 
nose  section.  The  plate  is  welded  to  a  .025  thick  6061  aluminum  alloy 
tube  which  is  formed  by  rolling  and  welding.  Standard  tubing  is  not 
used  because  of  the  size  required.  An  adapter  is  supplied  by  the 
Government  to  mate  with  the  antenna  element. 

b.  Proposed  Change: 

The  new  support  assembly  shall  be  formed  fiberglass  with 
an  integral  mounting  flange  and  adapter  assembly.  The  assembly  shall 
be  impregnated  with  epoxy  resin  Type  1,  Class  2,  per  MIL-R-9300.  The 
support  will  have  a  .032  wall  thickness  and  a  .050  flange  thickness. 
The  drilling  of  six  attachment  holes  and  the  addition  of  a  grounding 
strap  will  complete  the  assembly. 

c .  Comparative  Advantages  and  Disadvantages: 

(1)  The  proposed  antenna  support  will  be: 

(a)  Interchangeable  with  present  support  assemblies. 

(b)  Lighter  by  2.5  pounds. 

(c)  Resistant  to  corrosion. 

(d)  Permanently  colored  to  match  the  aircraft's 
color  scheme. 

(2)  We  foresee  no  disadvantages  to  this  proposed  change. 

2 .  Recommended  changes  to  contract  and  identification  to  unit: 

a.  Delete  line  item  number  1:  P/N  3001-1  mfg.  in  accordance 
with  Gov't  Procurement  Package  number  3001-81996,  Revision  C.,  dated, 

3  January  19XX. 

b.  Delete  requirement  for  Government  furnished  adapter,  P/N 

1234. 


Figure  III-2  (continued) 
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c.  Add  new  line  item  number  1:  Williams  Manufacturing  Company 
P/N  WMC  3001-1,  manufactured  in  accordance  with  WMC  drawing  number  3001,  dated 
1  November  19XX. 

3.  Reduction  in  contract  cost: 

a.  Current  contract  unit  price 

b.  Estimated  unit  price  of  proposed  part 

c.  Gross  estimated  unit  saving  (a-b) 

d.  Total  gross  savings  (2000  §  $13) 

e.  Estimated  contractor  non-recurring 
costs  for  VECP  development  and 
implementation  (includes  engineer¬ 
ing  development,  prototype,  testing 
and  production  tooling) 


f.  Net  savings  (d-e) 

4.  Estimated  Government  cost  for  implementing  VECP 

Test  and  evaluation  $3,000 

5 .  Reduction  in  collateral  costs 

Elimination  of  Government  furnished  adapter  $8,000 

(2000  (3  $4.00) 

6.  Required  approval  date  for  maximum  savings; 

Indicate  date  (day,  month,  year)  by  which  approval  is  required 
to  achieve  maximum  savings. 

7 .  Submittal  of  Previous  Proposals: 

This  proposal  has  not  been  submitted  under  previous  Government 
contract . 


$36 

$13 

$26,000 

5,000 

$21,000 


NOTE  TO  CONTRACTORS: 

Add  any  other  information  pertinent  to  your 
VECP.  Example:  Cost  to  qualify  new  item, 
drawings,  sketches,  photographs,  restrictive 
data  rights  per  FAR. 


Figure  III-2  (continued) 
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VECP  Distribution 


The  FAR  governs  the  distribution  of  a  VECP.  It  requires  that  VECPs  be  sent 
to  the  PCO  and,  when  the  contract  is  administrated  by  other  than  the  purchasing 
agency,  a  copy  of  the  VECP  must  be  sent  at  the  same  time  to  the  administrative 
contracting  officer  (ACO) .  It  is  extremely  important  that  the  AGO  receive  a 
copy  of  each  VECP  as  the  ACO  is  responsible  for  periodic  follow-up  with  tie 
PCO  on  all  VECPs  during  the  evaluation  process.  Also,  the  ACO  must  be  made 
aware  of  a  VECP  to  expedite  its  evaluation  and  to  support  the  decision  process 
by  the  PCO  and  the  ESA. 

Government  Response 

A  response  to  the  contractor  is  due  within  45  days.  If  it  is  not  possible 
to  evaluate  and  reach  a  decision  by  that  time,  then  the  PCO  shall  notify  the 
contractor  of  the  status  of  the  VECP  within  45  calendar  days  after  it  is 
received  by  the  contracting  office.  The  contractor  shall  be  provided  the 
reason  for  the  delay,  and  be  advised  of  the  expected  date  of  the  contracting 
officer's  decision.  VECPs  will  be  processed  expeditiously.  However,  the 
Government  assumes  no  liability  for  delay  in  acting  on  them. 

The  PCO  shall  accept  the  VECP  by  modification  to  the  contract.  If  the  VECP 
is  not  accepted,  the  contracting  officer  shall  write  the  contractor  explaining 
the  reasons  for  rejection.  The  contractor  may  withdraw,  in  whole  or  in  part, 
any  VECP  not  accepted  by  the  Government  within  the  period  specified  in  the 
VECP.  The  decision  whether  or  not  to  accept  a  VECP  rests  solely  with  the  PCO 
and  may  not  be  disputed  by  the  contractor. 

Summary 

DoD  contracting  officers  are  expected  to  encourage  prime  contractors  to 
submit  VECPs  that  reduce  cost  and  to  offer  a  reasonable  share  of  the  resulting 
savings  as  a  reward  for  the  effort  undertaken  by  the  contractor.  There  are 
two  types  of  VE  contract  clauses.  The  VEI  clause  entitles  the  contractor 
to  a  share  of  the  savings  resulting  from  accepted  proposals  which  it  initiates. 
The  second  clause  is  the  VEPR  which  requires  the  contractor  to  undertake  a 
specified  VE  program  as  a  contract  line  item  in  accordance  with  MIL-STD-1771 . 
For  supply  and  service  contracts,  either  clause  entitles  the  contractor  to 
share  in  savings,  not  only  on  the  instant  contract,  but  also  on  concurrent 
contracts,  future  contracts,  and  collateral  savings.  The  VE  sharing  rates 
are  standardized  for  instant,  concurrent,  and  future  contracts,  depending  upon 
the  VE  clause  and  type  of  contract.  Prime  contractors  are  encouraged  to  extend 
VE  to  their  subcontractors.  The  preparation  and  format  of  the  VECP  should  be 
in  accordance  with  the  requirements  contained  in  the  contract  or  as  specified 
by  the  contracting  officer.  Government  personnel  are  expected  to  process  the 
VECPs  as  expeditiously  as  possible,  and  to  keep  the  contractor  informed  as  to 
the  status  of  VECPs. 
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4245. 8-H 
Mar  86 


Chapter  IV 

MANAGING  THE  DoD  VE  ORGANIZATION 


Introduction 

To  be  successful  and  attain  its  full  potential,  a  management  program 
requires  close  supervision  by  those  responsible  for  achieving  its  objectives. 
This  is  particularly  true  of  VE  because  of  the  critical  need  to  allocate  scarce 
VE  resources  to  maximize  the  return  on  their  use.  This  chapter  discusses  some 
of  the  considerations  for  a  manager  seeking  to  organize,  operate,  and  measure 
a  VE  program  in  the  DoD.  Collectively  they  provide  a  method  of  directing  VE 
efforts  toward  a  maximum  contribution  to  better  value. 

Developing  a  VE  Policy 

VE  programs  in  industry  and  Government  are  usually  intended  to  be  a  purpose¬ 
ful,  planned  approach  to  cost  reduction,  which  make  use  of  the  best  relevant 
tools  of  science,  engineering,  and  industrial  management.  Establishment  of 
such  a  program  does  not,  of  itself,  assure  an  effective  approach  to  cost  reduc¬ 
tion.  A  productive  VE  capability  requires  strong  and  active  top  management 
involvement.  A  powerful  indication  of  this  is  an  affirmative  policy  statement 
on  VE  issued  by  top  management.  Within  the  DoD,  involvement  is  demonstrated 
by  the  policies  contained  in  DoD  Directive  4245.8,  "DoD  Value  Engineering 
Program,"  May  7,  1984. 

Each  DoD  Component  subsequently  issued  a  document  implementing  its  program 
in  accordance  with  the  policy  statement  issued  by  the  OSD.  Although  overall 
uniformity  is  desirable,  nevertheless,  each  subordinate  element  tailored  its 
policies  to  satisfy  its  needs  and  comply  with  its  procedures.  Generally  these 
implementing  Directives  include  requirements  to: 

o  Centralize  policy  direction  and  responsibility  for  assuring  imple¬ 
mentation  of  overall  VE  policies. 

o  Establish  VE  goals  for  subordinate  components. 

o  Initiate  procedures  for  periodic  management  review  of  progress  and 
overall  status. 

o  Expedite  the  objective  evaluation  of  VEPs  and  VECPs  and  related 
contract  changes. 

o  Ensure  that  persoimel  charged  with  various  facets  of  the  DoD  VE 
program  are  adequately  trained. 

o  Provide  adequate  funding  to  operate  and  support  VE  activities. 

A  statement  of  policy  from  top  management  does  not  guarantee  a  successful 
program.  Management  must  demonstrate  continuing  personal  involvement  to 
emphasize  the  importance  of  the  program  and  to  encourage  participation  at 
all  levels  of  the  organization. 
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Nature  of  the  VE  Investment 

A.  Total  Benefits 

The  intent  of  a  VE  effort  is  to  minimize  the  total  cost  of  a  product 
or  capability.  VE  is  a  means  to  help  the  line  organization  improve  the  value 
of  the  product.  VE  efforts  have  produced  both  dollar  savings  and  nonmonetary 
benefits.  Although  the  nonmonetary  benefits  resulting  from  VE  cannot  be  pre¬ 
cisely  measured,  nevertheless  they  are  substantial.  Further  improvement  in 
these  characteristics  benefit  both  the  Government  and  the  contractor.  Thus, 
prior  to  determining  the  structure  and  magnitude  of  the  VE  investment,  the 
nature  of  the  overall  benefits  likely  to  accrue  should  first  be  considered. 

B .  Resources  Needed 

1 .  Dollars 

The  total  investment  in  a  VE  program  may  be  viewed  from  several 
aspects.  One  view  is  to  consider  that  the  investment  in  VE  has  three 
components.  First  are  the  "indirect"  costs  of  planning  and  operating  a  VE 
program  including  such  items  as  training,  promotional  materials,  motivational 
exercises,  etc.  The  second  consists  of  the  cost  of  generating  and  reviewing 
specific  VE  proposals.  However,  the  success  of  the  DoD  VE  program  is  measured 
by  the  savings  from  implemented  VE  actions.  Therefore,  the  third  cost  component 
associated  with  a  VE  program  is  the  cost  to  implement  accepted  VE  proposals. 

The  budget  for  a  VE  program  must  include  the  funds  necessary  for  implementation 
to  eliminate  impediments  such  as  "no  money  for  test"  or  "no  money  available  to 
purchase  samples."  For  instance,  the  VE  program  may  require  more  money  for 
implementation  and  test  costs  than  is  required  for  the  direct  cost  of  the  VE 
studies.  On  the  other  hand,  resulting  savings  may  total  more  than  10  to  20 
times  the  cost  of  the  studies.  To  take  advantage  of  this  potential  yield, 
implementation  funds  have  to  be  made  available. 

2.  Personnel  (Level  of  Effort) 

In  addition  to  a  dedicated  individual  to  manage  the  program, 
experience  in  industry  and  the  OoD  indicates  that  a  minimum  level  of  effort 
is  at  least  one  full-time  value  engineer  per  one  hundred  (100)  design  or  pro¬ 
duction  personnel.  Another  reasonable  index  developed  from  the  experience 
within  DoD  and  contractor  activities  is  to  commit  0.1  percent  to  0.5  percent 
of  total  annual  dollar  volume  as  an  initial  operating  budget  for  VE.  For 
procuring  activities,  one  full-time  value  engineer  for  each  50  employees  is 
reasonable.  (These  indices  are  guidelines  and  should  not  be  considered 
inflexible  requirements.)  This  ratio  may  vary  considerably  depending  upon 
the  degree  of  in-house  specification  analysis  undertaken.  The  level  of 
effort  to  be  applied  also  varies  with  the  nature  of  the  VE  organization, 
and  the  type  of  operation  at  the  activity;  i.e.,  the  percent  of  design, 
development,  and  production;  the  type  of  product  or  services,  etc.  Also 
the  need  for  dedicated  people  may  be  reduced  if  there  are  trained  people 
in  the  organization  who  perform  VE  as  an  integral  part  of  their  job  and  can 
be  made  available  for  special  intensive  reviews. 

Some  organizations  have  applied  a  novel  procedure  for  providing 
the  funds  necessary  to  sustain  a  VE  program.  The  VE  program  is  funded  at  an 
initial  level  which  management  deems  a  reasonable  investment  risk.  As  the 
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actual  dollars  saved  become  available,  a  portion  of  the  savings  is  channeled 
into  the  VE  program  to  replace  expended  funds.  This  accounting  procedure 
permits  a  VE  program  to  sustain  itself  on  a  portion  of  the  actual  savings  that 
is  achieved.  The  remainder  is  returned  and  utilized  for  other  purposes.  The 
process  is  somewhat  similar  to  DoD  operations  supported  by  the  stock  fund 
concepts.  This  arrangement  provides  a  continuing  current  assessment  of  the  VE 
program  and  acts  as  a  strong  stimulus  to  encourage  identifiable  and  verifiable 
results . 

C.  Rates  of  Return 

The  factors  used  to  calculate  rate  of  return  will  vary  in  accordance 
with  the  way  the  VE  program  is  organized,  and  the  manner  in  which  indirect 
costs  are  allocated.  Often,  net  savings  to  investment  ratios  of  15  to  1,  or 
even  higher,  are  shown.  Many  consider  a  reasonable  return  on  the  VE  investment 
to  be  10  to  1.  But  to  be  meaningful  such  claims  must  include  an  explanation 
of  the  investment  base  as  well  as  the  manner  in  which  the  productivity  of  the 
VE  effort  is  measured.  Productivity  is  a  function  of  the  savings  resulting 
from  implemented  VE  proposals.  Productivity  can  be  based  on  the  savings  for 
one,  three,  five,  ten,  or  more  years.  Each  possibility  has  its  adherents. 

Within  the  DoD,  VE  savings  actions  are  reported  in  accordance  with 
DoD  Instruction  4245.8  which  provides  that  monetary  savings  will  be  calculated 
for  three  years.  The  savings  for  all  three  years  (separately  identified  for 
each  year)  are  reported  in  the  fiscal  year  that  the  action  is  accepted  and 
implemented. 

Similarly,  the  investment  base  is  also  subject  to  interpretation. 

For  instance,  a  VE  staff  of  four  (a  manager,  two  specialists,  and  a  secretary) 
might  incur  direct  payroll  costs  of  $125,000  per  year.  Some  might  consider 
this  the  total  investment  in  VE.  Others  might  wish  to  include  such  overhead 
costs  as  fringe  benefits,  taxes,  travel,  telephone,  facilities,  etc.,  which 
might  add  another  $50,000.  Still  others  might  wish  to  charge  the  VE  program 
for  the  time  and  expenses  of  others  on  the  VE  program.  For  example,  five 
managers  meeting  as  a  VE  council  for  1.5  hours  a  month  might  charge  the  VE 
program  $10,000  per  year.  Or,  non-VE  personnel  supporting  VE  efforts  might 
cost  the  VE  program  $200  per  day  salary  plus  any  other  expenses  incurred. 

Thus,  a  manager  who  includes  all  of  the  expenses  necessary  to  operate  a  VE 
program,  might  consider  a  more  conservative  5  to  1  net  return  on  investment 
to  be  a  more  realistic  goal. 

As  the  program  matures,  it  should  be  reviewed  periodically  and  a  rate 
of  return  determined.  Knowing  the  basis  for  the  statistics  regarding  the  pro¬ 
gram,  a  manager  could  then  adjust  the  VE  investment  as  necessary  to  maintain 
an  adequate  return.  The  experience  of  others  and  knowledge  of  the  results 
achieved  by  other  programs  may  be  used  as  a  guide  to  determine  the  initial 
investment  and  expected  rate  of  return.  But  the  results  attained  will  deter¬ 
mine  a  manager's  subsequent  investment  decisions.  If  the  investment  cost  is 
exceeding  the  savings  or  providing  a  poor  rate  of  return,  the  program  may  be 
overstaffed  or  for  other  reasons  not  be  functioning  properly.  In  this  case 
a  manager  may  wish  to  make  whatever  adjustments  are  likely  to  yield  a  more 
productive  VE  program.  On  the  other  hand,  an  extremely  high  rate  of  return 
may  indicate  that  an  increase  in  investment  in  VE  may  provide  even  greater 
savings . 
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Organizing  the  VE  Capability 

A.  Placement  within  the  Organization 

There  is  no  preferred  position  within  the  organizational  structure  for 
the  VE  function.  The  mission  of  the  parent  activity  greatly  affects  the  type 
and  location  of  the  VE  organization.  Basic  differences  exist  between  develop¬ 
ment,  acquisition,  production,  reprocurement,  and  maintenance  activities. 

Some  organizations  may  be  devoted  almost  entirely  to  one  of  the  above.  But 
in  most  cases,  there  is  a  combination  of  activities  with  which  to  deal.  The 
structure  of  the  VE  organization  wil)  vary  to  correlate  with  the  functions 
and  responsibilities  of  the  activity  of  which  it  is  a  part.  For  example,  a 
company  specializing  in  research  and  development  on  advanced  aerospace  equip¬ 
ment  generally  will  be  heavily  engineering  oriented.  In  this  instance,  the 
principal  focus  for  VE  usually  falls  within  the  engineering  department.  On 
the  other  hand,  a  manufacturing  company  primarily  engaged  in  the  production 
of  standardized  military  items  which  are  procured  in  large  quantities  on  a 
recurring  basis  tends  to  concentrate  VE  effort  in  the  production  department. 
Another  company  that  subcontracts  a  great  portion  of  the  total  dollar  value 
of  its  contracts  might  well  place  primary  emphasis  on  VE  in  the  purchasing 
department.  Some  large  companies,  like  the  DoD,  place  operating  VE  elements  in 
several  activities  such  as  engineering,  purchasing,  production,  and  marketing. 

B.  Categories  of  Responsibilities 

It  is  usual  practice  to  divide  the  VE  responsibilities  into  two  cate¬ 
gories,  the  coordinating  and  the  operating  components.  Coordinating  tasks  are 
those  undertaken  to  assist  those  who  perform  actual  VE  efforts.  Examples  of 
coordinating  tasks  are  overall  program  control,  assignment  of  savings  goals, 
allocation  of  resources,  determination  of  priorities,  measurement  of  progress, 
and  development  of  VE  policies  and  procedures.  Operating  tasks  are  those 
concerned  with  the  '  rect  support  or  actual  performance  of  VE.  "Those  assigned 
operating  tasks  conduct  VE  studies  and  generate  and  present  VE  proposals 
(VEPs).  Also,  they  are  usually  assigned  the  responsibility  for  assuring 
that  a  VEP  (or  a  VECP)  is  carried  through  to  either  implementation  or 
rejection.  (In  some  organizations,  those  performing  coordinating  tasks 
share  this  responsibility.) 

The  coordinating  and  operating  elements  may  be  vested  in  one  group. 

This  group  can  be  subdivided,  formally  or  informally,  to  satisfy  both  sets 
of  duties.  When  the  value  studies  constitute  a  variable  workload  supporting 
several  projects  or  programs,  a  centralized  VE  organizational  structure  may 
be  the  most  effective  arrangement.  Under  this  "pool"  concept,  the  VE  personnel 
are  technically  assigned  to  projects  as  required"  while  administratively  report¬ 
ing  to  the  central  VE  group.  This  type  of  organization  would,  for  example, 
permit  a  single  staff  group  to  provide  direct  support  for  a  number  of  program 
or  project  offices.  As  the  value  program  matures  and  its  scope  expands,  it 
may  be  desirable  to  separate  the  coordinating  and  operating  elements.  Also, 
the  size  of  the  parent  activity  will  influence  the  number  of  levels  and  type 
of  structure  for  the  VE  element.  For  example,  in  a  small  organization  the  VE 
component  may  be  organized  as  a  single  element  or  even  as  one  person,  embody¬ 
ing  both  the  coordinating  and  operating  responsibilities.  On  the  other  hand, 
in  a  very  large  organization  there  may  be  a  number  of  VE  program  managers  with 
subordinates,  all  of  whom  perform  only  the  coordinating  tasks.  In  addition. 
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there  may  be  a  number  of  operating  VE  units  in  each  of  the  major  departments 
of  each  facility.  Although  both  coordinating  and  operating  tasks  are  vital 
for  a  successful  program,  the  ratio  of  "doers"  to  coordinators  should  always 
be  as  large  as  possible. 

Methods  of  Operation 

The  VE  operating  component  can  be  organized  any  number  of  ways,  depending 
upon  the  size,  project  mix,  and  structure  of  the  parent  organization.  In 
practice,  most  of  the  patterns  fall  into  three  categories.  These  methods  are 
not  mutually  exclusive.  Many  organizations  use  them  in  combinations.  Some 
even  use  all  three  at  the  same  activity.  The  three  methods  are: 

A.  Multi -Disc ip line  Project  Teams 

Task  force  teams  of  specialists,  including  full-time  value  engineers, 
may  be  assigned  to  value  engineer  specific  products.  Normally  team  members 
represent  many  disciplines  or  occupational  specialties  such  as  design,  pro¬ 
duction  engineering,  purchasing,  industrial  engineering,  manufacturing, 
logistics  management,  user,  etc.  The  complexity  of  the  study  subject  and 
its  cost  determine  the  magnitude  of  the  effort  ludertaken  by  the  project  team. 
The  team  may  work  on  a  full-  or  part-time  basis.  Teams  have  been  established 
for  as  short  a  term  as  two  weeks  or  for  as  long  as  six  months.  This  method 
of  organizing  the  operating  component  has  the  advantage  of  bringing  together 
a  number  of  diverse  yet  complementary  talents  which  provide  a  multi-discipline 
approach  to  the  problem.  When  the  task  is  completed  and  the  proposed  remedies 
are  accepted  and  implemented,  the  team  is  disbanded. 

B.  Project  Value  Engineers 

Using  this  approach,  a  value  engineer  is  assigned  to  a  particular  pro¬ 
ject  and  made  responsible  for  a  continuing  VE  effort  from  design  through 
production.  In  this  case,  one  or  more  value  engineers  technically  competent  in 
the  assigned  product  area  is  assigned  responsibility  for  ensuring  optimum  value 
in  the  product  at  every  stage  in  its  development.  This  method  of  organizing 
the  VE  effort  has  the  advantage  of  providing  VE  continuity  through  all  design 
and  production  decision  points.  The  approach  is  most  useful  when  projects  are 
of  sufficient  economic  promise  to  justify  assigning  value  personnel  on  a 
full-time  basis. 

C.  Procedural  Review  Points 

With  this  method,  a  value  engineer  participates  in  all  decisions  at 
established  review  points  such  as  design  reviews,  make-or-buy  reviews,  systems 
integration,  drawing-release  points,  etc.  The  value  engineer  in  this  case  is 
responsible  for  ensuring  that  value  considerations  are  given  proper  weight  at 
each  decision  point.  This  approach  permits  the  VE  staff  to  provide  coverage 
for  more  projects.  Although  this  procedure  does  not  encourage  intensive  VE 
studies,  in  some  cases  it  has  been  organized  in  a  manner  that  would  subse¬ 
quently  lead  to  such  studies. 
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VE  in  the  Project  Management  Office  (PMO) 

Two  aspects  must  be  considered  when  establishing  and  operating  a  VE 
program  in  a  PMO.  They  are  managing  the  VE  effort  and  performing  the  actual 
VE  studies.  Generally,  VE  studies  must  be  accomplished  at  an  appropriate 
level  of  responsibility  (system  versus  detail)  within  the  organization.  If 
systems  engineering  is  a  part  of  the  actual  work  of  the  PMO,  then  VE  studies 
can  be  accomplished  as  part  of  the  system-engineering  effort.  If  the  PMO  is 
a  separate  organizational  entity  from  its  system-engineering  element  (as  for 
example,  in  technical  direction  and  system-engineering  contracts),  the  PMO  VE 
role  may  be  primarily  one  of  management.  Managing  VE  in  a  PMO  would  include 
identifying  areas  for  VE  study,  arranging  for  contract  incentive  clauses,  and 
monitoring  the  results.  It  might  also  include  arranging  (and  possibly 
managing)  VE  task  forces  staffed  (or  augmented)  by  personnel  temporarily 
recruited  from  other  sources. 

There  are  inherent  variations  in  the  operation  of  project  offices.  To 
effectively  manage  VE,  each  PMO  should  establish  VE  objectives,  develop  a  plan 
for  achieving  these  objectives,  and  incorporate  procedures  for  measuring  pro¬ 
gress  toward  the  established  objectives.  The  plan  should  take  into  account 
all  the  VE  resources  available  to  the  PMO  both  contractual  and  organic.  Figure 
IV-1  offers  three  different  PMO  VE  program  options.  These  programs  differ 
primarily  in  the  amount  of  manpower  required.  The  basic  objectives  of  each 
option  are  to  reduce  costs  and  meet  any  assigned  VE  savings  goals  without 
impairing  essential  performance.  Slight  variations  of  these  options  should 
fit  most  PMO  situations. 

Within  the  DoD,  most  of  the  procurement  dollars  are  spent  by  the  PMOs  that 
manage  major  weapon  systems.  The  DoD  semi-annual  reports,  therefore,  include 
statistics  on  VE  accomplishments  in  each  major  program  in  order  to  emphasize 
their  importance. 

Motivational  Considerations 

A.  Goal  Setting 

Announcement  of  an  overall  VE  program  savings  goal  is  not  likely  to 
stimulate  extensive  participation  in  a  VE  program  by  subordinate  organizations. 
Instead,  each  subordinate  activity  should  accept  responsibilities  for  a  specific 
portion  of  the  overall  goal.  Collectively,  these  sub-goals  should  add  up  to 
the  total  goal.  This  goal  apportioning  continues  down  through  the  entire 
organization.  Achieving  the  VE  savings  goal  should  be  the  responsibility  of 
the  line  organization,  not  the  VE  staff.  In  this  way,  savings  become  a  line 
management  responsibility.  The  entire  organization  becomes  committed  to  achiev¬ 
ing  the  savings  targets.  Each  organizational  component  has  a  known  specific 
target  against  which  it  can  measure  its  own  achievements.  The  VE  goals  assigned 
to  an  organization  are  expected  to  be  "reasonable"  in  that  the  target  is  not 
set  so  high  as  to  be  unattainable,  nor  so  low  as  to  require  little  effort  to 
meet  it.  However,  the  goals  are  intended  to  be  attainable  only  by  a  concerted 
effort.  This  provides  the  impetus  for  each  component  to  concentrate  on  pro¬ 
jects  promising  the  greatest  dollar  return  per  hour  of  VE  effort.  lO  assure 
a  continuing  motivation,  previously  announced  targets  should  be  given  renewed 
emphasis  periodically. 


SOME  PROGRAM  MANAGEMENT  OFFICE  VE  OPTIONS 


Options 

Option  I  -  Mini¬ 
mum  Invest¬ 
ment  Program. 


Option  II  - 
Medium  Invest¬ 
ment  Program. 


Option  III  - 
Maximum  Invest¬ 
ment  Program. 


Actions 


1.  Establish  and  operate 
VE  reporting  procedure 

2 .  Encourage  contractors 
and  subcontractors  Co 
submit  TOCPs  (letters 
by  program  manager) 

3.  Publicize  and  reward 
achievements . 
achievements . 


Actions  1  thru  3,  plus; 

4.  Establish  cost  target 
program. 

5.  Establish  procedures 
to  identify  areas 
for  VE  studies. 

6.  Assign  VE  study  res¬ 
ponsibilities  during 
program  reviews,  and 
design  reviews. 

7.  Visit  contractors  to 
review  VE  program  pro¬ 
gress  and  encourage 
VECP  submissions. 

Actions  1  thru  7,  plus: 

8.  Conduct  selected  VE 
team  or  task  force 
efforts  on  areas  of 
high  potential  savings 
(in-house  or  joint 
Government/contractor 
efforts) . 


Manpower 

One  person  part 
.  time,  if  procure¬ 
ment  and  technical 
personnel  are  made 
responsible  for 
encouraging  con¬ 
tractors  to  submit 
VECPs. 


One  person  full 
time  if  assignment 
is  primarily  coordi¬ 
nation  tasks.  Tf 
operating  tasks  are 
also  included,  man¬ 
power  requirement 
would  vary  with 
size  of  system¬ 
engineering  group 
(approx  one  per  50) . 


Per  specific  target. 

2  to  5  people  for 
12  to  15  weeks. 

May  be  part  time, 
no  less  than  half¬ 
day  meetings . 
Full-scale  effort 
(complete  analysis 
of  system):  2  to  6 
key  PMO  systems 
engineers  supported 
by  10  to  30  addi¬ 
tional  people  who 
could  come  from 
external  source. 

Help  to  manage 
effort  may  also  be 
available  externally, 
force  may  meet  for 
up  to  two  months . 


Figure  IV- 1 


Comments 


Program  designed 
primarily  for 
meeting  VE  program 
goals .  Requires 
periodic  manage¬ 
ment  review  of 
results  obtained 
and  periodic  re¬ 
minders  to  per¬ 
sonnel  to  continue 
actions  1  and  2. 

This  option  is 
intended  to  achieve 
VE  through  indivi¬ 
dual  efforts  as  part 
of  overall  task. 
Requires  training 
plan.  Should 
reduce  costs  be¬ 
yond  goals .  Manage¬ 
ment  review  of  pro¬ 
gress  again  required. 


More  resources  applied 
to  higb-dollar  oppor¬ 
tunities.  VE  opportun¬ 
ity  emphasized  for 
both  management  and 
operating  personnel. 
Task  forces  also 
train,  demonstrate 
benefits,  and  moti¬ 
vate  personnel. 

Joint  contractor 
Government  efforts 
conserve  Government 
manpower  and  demon¬ 
strate  benefits  of 
FAR  VE  clauses  to 
industry  and  govern- 
Task  ment  personnel. 
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One  method  used  to  establish  a  goal  is  to  compute  the  anticipated 
cost  of  the  VE  program  and  multiply  it  by  ten.  A  second  method  is  to  assume  an 
average  level  of  cost  reduction  through  VE  on  the  entire  product  mix.  Although 
the  cost  of  the  items  studied  may  be  reduced  by  20  percent,  30  percent,  or  even 
more,  the  total  cost  of  the  entire  mix  is  not  likely  to  be  reduced  by  this 
amount  as  an  average.  A  very  conservative  across-the-board  figure  of  5  percent 
(or  some  other  percent)  of  the  total  cost  might  be  reasonable  for  a  savings 
goal.  Initial  goals  set  on  this  basis  may  be  subsequently  revised  as  appro¬ 
priate.  Some  commercial  entities  report  that  as  much  as  20  percent  of  their 
net  profit  after  taxes  results  from  their  in-house  VE  program. 

Within  the  DoD,  a  goal  of  0.7  percent  of  the  procurement  TOA  was  set 
for  the  Contractor  VECP  program  in  1979.  Each  Military  Department  is  respon¬ 
sible  for  allocating  this  goal  among  its  major  purchasing  activities.  Each 
DoD  Component  reports  its  accomplishments  versus  the  goal  semi-annually.  In 
addition  to  dollar  goals,  some  DoD  Components  set  annual  goals  for  the  number 
of  VE  actions.  This  serves  as  an  additional  stimulus  to  the  VE  program. 

B.  Recognizing  Contributors 

The  purpose  of  the  VE  staff  is  to  act  as  a  catalyst  for  the  overall 
VE  savings  program.  Since  VE  savings  goals  are  assigned  to  the  line  or  program 
management  organization,  the  dollar  savings  are  credited  to  the  element  res¬ 
ponsible  for  taking  the  action.  Within  the  DoD,  the  element  whose  budget  is 
affected  by  the  savings  action,  (usually  the  element  responsible  for  imple¬ 
menting  the  proposed  change)  is  responsible  for  reporting  the  savings.  The 
reported  savings  is  then  credited  against  the  specific  VE  goal  of  the  reporting 
element.  Current  DoD  policy  is  to  report  all  VE  savings  that  result  from  VE 
actions  taken  by  personnel  of  DoD  Components  or  VE  actions  on  existing  defense 
contracts  that  require  Government  approval  (VECPs). 

Official  recognition  of  contributors  is  vital  to  realizing  the  full 
potential  of  VE.  A  DoD  manager  needs  to  know  which  employees  enhance  the 
image  of  an  agency  spending  the  tax  dollar  wisely.  An  industry  manager  wants 
to  know  which  employees  are  sufficiently  competitive  and  profit-minded  to  apply 
VE  resources  and  methodology  most  effectively. 

The  assignment  of  credit  can  be  more  subtle  and  complex  than  the 
direct  measurement  of  VE  savings.  The  system  used  by  management  to  measure 
the  results  achieved  by  organizational  elements  participating  in  the  VE  program 
can  be  developed  into  a  motivational  force  to  encourage  implementing  VE  pro¬ 
posals.  For  instance,  one  large  aerospace  contractor  noted  that  its  Government 
contracts'  staff  placed  very  little  emphasis  on  presenting  VECPs  to  its  DoD 
customers  despite  the  significant  profit  opportunity  that  they  represented.  A 
study  of  the  problem  revealed  that  the  net  effect  on  the  marketing  group  of 
accepted  and  implemented  VECPs  was  a  reduction  in  contract  sales  achievements 
equivalent  to  the  reduction  negotiated  in  the  contract  price.  To  counteract 
this  negative  incentive,  the  Government  contracts  group  is  now  credited  with 
the  sales  equivalent  to  the  savings  reward  earned  for  a  VECP.  For  example,  an 
accepted  $100,000  VECP  (with  a  50  percent  sharing  clause)  used  to  result  in  the 
sales  group  losing  credit  for  $100,000  in  sales.  Now  Government  sales  might  be 
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credited  with  something  like  $625,000  in  sales  based  on  an  assumed  8  percent 
average  gross  income  to  sales .  This  procedure  encourages  the  Government 
contracts  group  to  strike  a  proper  balance  between  its  marketing  efforts  on 
new  contracts  and  VECPs  based  on  profit  potential  rather  than  impact  on  sales 
dollars . 


The  DoD  has  an  annual  honorary  awards  program  for  VE.  The  awards 
program  is  intended  to  acknowledge  those  individuals,  program  managers, 
organizations,  contractors  and  VE  specialists  whose  VE  efforts  were  exemplary 
and  resulted  in  substantial  savings  benefits  during  a  particular  fiscal  year. 
Under  this  program,  each  DoD  Component  is  encouraged  to  forward  one  nominee 
in  each  of  five  categories:  DoD  program  manager,  DoD  field  command  or  instal¬ 
lation,  DoD  individual,  DoD  contractor,  and  VE  professional.  In  addition, 
each  DoD  Component  may  also  provide  additional  awards  to  its  contractors  or 
personnel  who  merit  recognition  for  lesser  but  still  significant  achievements . 
For  example,  one  DoD  Component  provides  an  award  to  contractors  with  approved 
VECPs  of  $50,000  or  more.  Another  recognizes  individuals  who  reach  savings 
of  $100,000  or  more. 

Program  Control 

Listed  below  are  items  of  information  normally  included  in  a  VE  program 
control  reporting  system  within  a  contractor  or  Government  activity.  Not  all 
items  would  necessarily  be  reported  to  top  management.  Of  those  that  do 
appear,  many  would  be  summarized  rather  than  reported  in  detail. 

o  Identification  of  the  unit  preparing  the  report. 

o  Date  the  report  was  prepared. 

o  Time  period  covered  by  the  report. 

o  Number  of  VE  proposals  approved  and  implemented  during  the  reporting 
period,  including  net  DoD  savings  anticipated. 

o  Number  of  VE  projects  currently  under  study. 

o  Number  and  dollar  savings  of  VE  proposals  currently  being  evaluated. 

o  Breakdown  of  "age"  of  proposals  under  evaluation,  (i.e.,  0  to  60  days, 
over  60  days). 

o  Number  of  personnel  spending  more  than  half  their  time  on  VE  work. 

o  Total  cost  of  VE  program,  last  twelve  months. 

o  Ratio  of  savings  to  cost  of  program,  last  twelve  months. 

For  DoD  Components,  semi-annual  reports  are  required  in  accordance  with 
DoD  Directive  4245.8.  Additionally  each  accepted  VE  action  is  to  be  entered 
into  the  appropriate  VE  data  base.  For  supply  and  service  contracts,  a  DD 
Form  2333  is  to  be  used  to  forward  the  information  to  the  DoD  VEDISARS. 
Construction  actions  are  forwarded  to  the  VE-trieval  system. 
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Audit  System 


A.  Program 

There  are  two  basic  types  of  audit  procedures.  First,  is  the  VE  pro¬ 
gram  audit,  an  on-site  qualitative  evaluation  of  the  VE  effort.  Program  audits 
can  be  internal  (i.e.,  within  the  DoD  or  within  contractor  establishments)  or 
a  customer  audit  of  supplier  VE  operations.  Regardless  of  the  type,  the  sub¬ 
stance  of  the  audit  is  the  same.  It  includes  an  examination  of  the  organiza¬ 
tion,  staffing,  procedures,  and  budgets  of  the  VE  elements  throughout  the 
organization.  The  audit  team  may  also  verify  the  validity  of  reported  VE 
savings.  In  order  to  minimize  the  cost  of  the  VE  audit,  it  is  generally 
integrated  into  previously  established  audit  functions.  The  frequency  of 
audits  depends  upon  available  manpower  resources.  Once  a  year  is  a  reason¬ 
able  goal,  not  always  achieved  in  actual  practice. 

B.  Savings  Actions 

A  second  type  of  audit  procedure  is  used  to  validate  each  reported 
savings  action  against  the  established  criteria.  In  the  DoD,  estimated  savings 
are  reviewed  before  Component  semi-annual  reports  are  submitted.  Normally,  all 
reported  savings  are  both  supported  and  validated  from  records  and  documentation 
existing  within  the  reporting  organization. 

Current  guidance  for  the  in-house  DoD  VE  program  specifies  a  compre¬ 
hensive  audit  of  actions  which  save  $100,000  or  over  in  any  one  of  the  three 
reporting  years.  Savings  below  $100,000  a  year  are  given  desk  reviews  and 
occasionally  a  very  limited  field  audit.  The  cognizant  auditor  for  the 
reporting  activity  either  validates  each  savings  action  or  provides  a  signed 
statement  setting  forth  the  reasons  for  nonvalidation.  Only  validated  savings 
are  reported.  When  reporting  officials  do  not  concur  with  an  audit  nonvalida¬ 
tion  and  are  unable  to  settle  the  dispute  at  the  local  level,  a  copy  of  the 
non-validated  individual  savings  action;  the  auditor's  statement;  and  a 
rebuttal  to  audit  conclusions  are  forwarded  through  channels  for  review  and 
final  decision  at  a  higher  headquarters  level. 

Summary 

Maintaining  an  effective  VE  program  requires  continuous  monitoring  and 
control.  The  initial  investment  in  VE  might  be  funded  at  0.1  percent  to  0.5 
percent  of  the  organization's  budget  (or  sales  for  industry).  Return  on 
investment  may  range  from  a  conservative  3  to  1  to  a  ratio  of  10  to  1  or  even 
higher.  The  results  achieved  will  dictate  the  nature  of  the  adjustments  in 
the  VE  investment.  The  VE  functions  must  be  positioned  in  the  organization 
in  such  a  way  as  to  be  able  to  adequately  perform  both  coordinating  and 
operating  functions.  VE  is  generally  accomplished  in  one  of  three  ways: 

(1)  multi-discipline  project  teams;  (2)  project-value  engineers;  and  (3) 
procedural  review  points,  or  a  combination  of  these.  The  VE  capability  in  a 
Program  Management  Office  must  complement  and  provide  direct  support  to  those 
undertaking  value  studies,  as  well  as  coordinate  in-house  and  contractor  VE 
programs.  VE  goals  will  be  influenced  by  differences  in  product  mix,  VE  cap¬ 
ability,  size  of  the  organization,  etc.  Broad  targets,  however,  can  often 
be  set  by  (1)  multiplying  the  cost  of  the  VE  effort  by  a  target  ratio,  or 
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(2)  taking  a  predetennined  percent  of  the  total  product  dollar  volunie.  A 
reporting  system  measures  progress  toward  the  targets  and  provides  a  quanti¬ 
tative  measurement  of  the  program.  A  well-designed  reporting  system  is  con¬ 
cise,  responsive,  accurate,  and  timely.  Summary  reports  are  employed  for 
higher  level  use.  The  concept  of  "reporting  by  exception"  is  utilized  when 
appropriate.  An  audit  system  provides  an  on-site  qualitative  measurement  of 
the  VT;  program  as  well  as  verification  of  reported  savings.  The  VE  audit 
should  be  integrated  with  existing  audit  functions  to  minimize  cost.  Figure 
IV-2  provides  a  checklist  useful  to  contractors  in  evaluating  their  VE  program. 


CONTRACTOR  VE  PROGRAM  CHECKLIST 

1.  Do  you  set  company  or  division  goals  for  VECP  income? 

2.  Are  VECP  goals  established  for  line  department  and  program  managers? 

3.  Does  top  management  review  VECP  income  and  approve  VE  operating  goals 
and  budgets. 

4.  Does  company  top  management  meet  with  key  customer  personnel  to  agree 
on  VECP  goals  and  processing  on  major  contracts  and  programs? 

5.  Do  personnel,  such  as  marketing,  work  on  the  "team"  and  do  they  receive 
credit  for  VECPs  approved,  or  are  they  "penalized"  due  to  reduced  credit  for 
reduced  contract  price? 

6.  Do  your  negotiators  understand  VE  clauses  in  the  FAR?  Do  you  request 
and  negotiate  for  fair  terms? 

7.  Do  you  place  VE  sharing  provisions  in  your  subcontracts? 

8.  Is  VECP  income  identified  separately  by  accounting  so  that  (1)  Renego¬ 
tiation  Board  review  is  eased,  and  (2)  top  management  can  recognize  con¬ 
tribution  of  VE? 

9.  Do  you  assign  resources  to  the  development  and  marketing  of  specific 
VECPs? 

10.  Do  you  operate  in  a  manner  that  allows  you  to  minimize  time  to  (1) 
develop  a  VECP  and  (2)  obtain  internal  company  approval  prior  to  submittal  to 
the  Government? 

11.  Do  you  conduct  formal  VE  workshops  to  expand  your  in-house  cap¬ 
abilities  and  educate  your  customer? 

12.  Do  you  exploit  the  benefits  of  using  preliminary  VECPs  with  your 
customer? 


Figure  IV-2 
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Chapter  V 

VE  METHODOLOGY  PART  I:  GENERATING  PROPOSALS 


Introduction 

A  task  which  is  accomplished  in  a  planned  and  systematic  manner  is  more 
likely  to  be  productive  than  one  which  is  unplanned  and  relies  upon  undiscip¬ 
lined  ingenuity.  VE  efforts  generally  follow  a  variation  of  the  scientific 
method  to  assure  a  planned  purposeful  approach.  This  procedure  is  termed 
the  VE  Job  Plan.  It  was  conceived  as  a  group  undertaking  because  it  is 
unlikely  that  an  implemented  VE  proposal  will  be  the  product  of  the  effort 
of  a  single  individual.  This  chapter  explains  the  VE  Job  Plan  as  it  would 
be  employed  in  a  specific  VE  study. 

Group  Dynamics 

The  cornerstone  of  an  effective  VE  effort  is  the  generation  of  a  large 
number  of  useful  ideas  developed  into  feasible  proposals.  To  accomplish  this 
efficiently,  it  is  common  practice  to  seek  and  utilize  contributions  from 
specialists  representing  many  disciplines  and  form  a  team  amalgamating  their 
specialties  with  VE.  Those  team  members  who  are  VE  specialists  provide  moti¬ 
vation  and  guidance  to  assure  that  the  VE  Job  Plan  is  followed.  The  other 
specialists  are  used  to  gain  new  insight  and  generate  new  ideas.  They  not 
only  contribute  their  own  capabilities  but  also  usually  have  ready  access  to 
additional  specialists.  Although  it  is  not  necessary  for  all  team  members 
to  have  had  previous  VE  training,  it  is  a  desirable  goal.  Each  member  of 
the  team  contributes  a  pattern  of  thinking  which  is  characteristic  of  his 
or  her  specialty  and  experience.  Each  member  tends  to  stimulate  other  team 
members  to  contribute  their  characteristic  patterns  of  thinking.  Each  can 
determine  and  discuss  the  effect  another's  idea  will  have  on  his  or  her  own 
area  of  interest. 

No  single  phase  of  the  VE  Job  Plan  should  be  assigned  as  a  secondary 
responsibility  on  a  part-time  basis  with  the  expectation  that  collectively 
VE  will  be  accomplished.  Experience  has  proven  that  a  VE  effort  is  most 
productive  when  all  personnel  involved  in  the  team  actively  participate  in 
all  phases  of  the  VE  Job  Plan. 

The  group  dynamics  of  a  VE  team  effort  produce  benefits  which  the  efforts 
of  one  or  two  individuals  can  seldom  match.  Among  the  prominent  benefits  are; 

o  More  talent  is  directly  applied  to  the  problem. 

o  The  scope  and  depth  of  the  effort  is  increased. 

o  More  efficient  use  is  made  of  the  available  time  because  problem 
areas  are  more  readily  resolved  through  direct  communications. 

o  Team  participation  provides  productive  training  for  those 

not  previously  exposed  to  formal  VE  training  and  serves  as  a 
refresher  course  for  those  with  previous  VE  training. 

o  The  synergistic  effect  of  a  diverse  group  working  in  harmony 
toward  a  coimnon  objective. 
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The  VE  Job  Plan 


Several  versions  of  the  VE  Job  Plan  can  be  found  in  current  VE  literature. 
Some  texts  list  five  phases,  others  six,  and  some  refer  to  more.  However,  the 
number  of  phases  is  less  important  than  the  systematic  approach  implied.  This 
manual  describes  a  seven-phase  VE  Job  Plan.  It  encompasses  the  same  fundamentals 
contained  in  other  VE  Job  Plans  (Figure  V-1).  Actually,  there  are  no  sharp  lines 
of  distinction  between  the  phases.  They  tend  to  overlap  in  varying  degrees  and 
generally  require  several  iterations  through  many  of  the  phases  of  the  plan. 

An  effective  VE  effort  must  include  all  phases  of  the  Job  Plan.  However, 
the  proper  share  of  attention  given  to  each  phase  may  differ  from  one  effort 
to  another.  The  Job  Plan  represents  a  concerted  effort  to  furnish  the  best 
answers  to  the  following  "key  questions": 

What  is  it? 

What  does  it  do? 

What  must  it  do? 

What  does  it  cost? 

What  is  it  worth? 

What  else  might  do  the  job? 

What  does  that  cost? 

What  will  satisfy  all  of  the  users'  needs? 

What  is  needed  to  implement  it? 


FOLLOW-UP 


RECOGNITION 


The  remainder  of  this  chapter  is  devoted  to  describing  and  discussing  the 
essential  elements  of  the  first  five  phases  of  the  Job  Plan  as  they  occur  in  a 
typical  V£  effort.  The  sixth  and  seventh  phases  (Presentation  and  Implementa¬ 
tion  and  Follow-up)  is  discussed  in  the  next  chapter. 

Orientation  Phase 

The  selection  of  VE  projects  is  a  management  responsibility  in  the  orien¬ 
tation  phase.  The  success  of  the  VE  program  depends  on  management  exercising 
its  project  authority  wisely.  Most  organizations  have  limited  VE  resources 
available  for  a  large  number  of  projects;  therefore,  project  selection  should 
be  based  on  maximizing  return  (maximum  cost  reduction)  for  the  total  VE  invest¬ 
ment.  Selections  should  be  ranked  by  dollar  value  with  the  most  potential  for 
savings  being  assigned  to  the  product  with  the  highest  total  cost.  In  the 
early  stages  of  the  VE  program,  the  selection  process  may  be  quite  simple  but 
when  the  obvious  projects  are  depleted,  the  need  for  a  systematic  project 
selection  procedure  develops.  Guidelines  for  the  selection  of  projects  may 
mean  little  in  a  specific  situation.  Due  to  the  wide  variety  of  situations, 
the  VE  management  approach  may  be  different.  Since  identifying  cost  function 
worth  relationships  is  a  way  to  identify  VE  opportunities,  these  techniques  can 
also  be  used  to  identify  preliminary  projects.  Throughout  the  selection 
process  one  way  to  help  ensure  success  is  to  make  sure  management  is  aware  of 
the  potential  of  the  VE  technique,  the  capability  of  VE  personnel,  and  those 
decisions  necessary  to  fully  utilize  the  available  VE  resources. 

Information  Phase 

The  second  phase  of  the  VE  Job  Plan  has  these  objectives: 
o  An  understanding  of  the  product  being  studied, 
o  Determining  the  essential  functions, 
o  Estimating  the  potential  value  improvement. 

A.  Types  of  Data 

To  acquire  an  adequate  understanding  of  the  subject  of  the  VE  effort, 
the  product  itself  must  be  studied  as  well  as  its  general  technological  area. 
Data  accumulated  should  include  the  predicted  total  cost  of  ownership;  the 
present  configuration;  the  quality,  reliability,  and  maintainability  attri¬ 
butes;  the  quantity  involved;  and  the  development  history.  Included  among 
the  required  general  information  are  the  current  applicable  state-of-the-art 
sources  of  supply,  processes,  and  procedures,  and  a  listing  of  individuals 
whose  specialized  knowledge  might  prove  useful  during  the  study.  It  is  most 
important  to  seek  qualified  sources  to  obtain  facts,  not  opinions.  All  rele¬ 
vant  information  is  important.  The  data  must  be  supported,  either  by  appro¬ 
priate  documents,  or  by  reference  to  their  source. 

B.  Functional  Analysis 

One  of  the  most  important  elements  of  the  VE  Job  Plan  is  the  descrip¬ 
tion  of  the  function  of  an  item.  It  is  the  foundation  upon  which  the  entire 
effort  is  based.  If  incorrect,  it  can  easily  mislead  the  entire  effort. 
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However,  it  is  not  unusual  for  the  original  functional  description  to  be 
modified  or  replaced  by  a  better  version  as  additional  insight  is  gained  during 
the  VE  study.  One  trap  to  avoid  is  the  temptation  to  base  the  description 
of  function  on  the  observed  characteristics  of  the  existing  design.  Do  not 
assume  that  all  of  the  characteristics  of  the  present  design  are  required.  It 
is  quite  possible  that  not  all  of  the  functions  are  actually  needed  to  satisfy 
the  user's  needs. 

The  primary  objective  of  functional  analysis  is  to  facilitate  the 
discovery  of  alternative  means  of  achieving  the  desired  performance.  It  is 
also  one  way  to  identify  areas  offering  likely  opportunities  for  value  improve¬ 
ment.  Functional  descriptions  in  the  simplest  specific  terms  offer  the  great¬ 
est  potential  for  the  development  of  alternatives.  This  simplicity  of 
expression  is  accomplished  by  using  only  two  words:  a  verb  and  a  noun.  The 
reasons  for  this  restriction  in  the  functional  description  are: 

o  To  focus  on  function  rather  than  the  item. 

o  To  avoid  confusion  from  combining  functions. 

o  To  encourage  creativity. 

o  To  free  the  mind  from  specific  configurations. 

o  To  reveal  unnecessary  costs. 

o  To  facilitate  comparison. 

The  two  word  function  description  results  in  a  clear  and  concise 
definition.  The  verb  should  be  an  active  verb,  e.g.,  adjust,  decrease,  hold, 
etc.,  to  describe  an  action,  occurrence  or  state  of  being  of  the  item  under 
study  in  such  a  way  as  to  facilitate  comparison.  The  noun  should  be  quanti¬ 
fiable,  e.g.,  current,  pressure,  weight,  etc.,  for  the  same  reason. 

Another  characteristic  of  the  function  description  that  is  important 
is  the  level  of  abstraction.  The  level  of  abstraction  may  be  explored  by 
starting  with  the  verb  and  noun  that  comes  to  mind  most  readily  and  asking 
the  questions  "how"  and  "why"  and  answering  them  with  function  statements. 
Asking  "how"  lowers  the  level  of  abstraction  and  asking  "why"  raises  the 
level,  making  the  function  description  more  general.  In  practice,  the 
desired  level  is  one  that  makes  possible  the  largest  number  of  feasible 
alternatives.  Since  the  higher  levels  are  more  inclusive,  affording  more 
opportunities,  what  is  desired  is  the  highest  level  that  includes  applicable, 
achievable  alternatives.  A  practical  limit  to  the  "why”  direction  is  the 
highest  level  at  which  the  practitioner  is  able  to  make  changes. 

If  the  level  selected  is  too  low,  alternatives  may  be  restricted  to 
those  resembling  the  existing  design.  If  the  level  is  too  high,  it  may  suggest 
alternatives  that  are  beyond  the  scope  of  effort  and  obscure  achievable  ones. 

The  function  descriptions  for  the  various  parts  or  features  of  a 
product  or  procedure  may  be  joined  to  form  a  diagram  that  shows  the  dependency 
relationship  of  the  functions  to  each  other.  The  diagram  is  constructed  using 
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the  "how"  and  "why"  logic.  The  apportioning  of  the  total  cost  to  each  of  the 
functions  makes  the  diagram,  in  effect,  a  function-cost  model  that  facilitates 
targeting  of  the  VE  effort. 

Fimctions  are  categorized  as  either  basic  or  secondary.  An  item's 
basic  function  is  the  function(s)  required  to  provide  the  essential  utility 
needed  by  the  user.  Secondary  functions  play  an  enabling  role.  They  merely 
make  the  basic  function(s)  achievable.  Secondary  functions  are  considered  to 
make  no  direct  contribution  to  worth,  but  do  add  directly  to  cost.  Consequently, 
value  improvement  efforts  aim  to  minimize  the  number  of  secondary  functions. 

The  worth  of  each  basic  function  must  be  established  in  order  to: 

o  Determine  whether  or  not  the  VE  effort  will  be  worthwhile. 

o  Obtain  a  reference  point  from  which  the  cost  of  alternatives  can 
be  compared. 

o  Formulate  a  target  cost  or  goal,  to  provide  a  psychological 

incentive  to  discourage  a  premature  relaxation  of  the  VE  effort. 

When  analyzing  the  functions  of  a  large  system,  it  is  common  practice 
to  first  divide  it  into  major  areas.  Each  area  may  then  be  approached  (1)  as 
an  element  in  the  next  larger  assembly;  (2)  in  terms  of  its  own  components;  or 
(3)  as  an  identifiable,  nondivisible  item.  The  relative  position  that  an 
item  occupies  in  a  system  or  total  assembly  is  cabled  its  level  of  indenture. 
Systems  usually  have  many  such  levels.  The  function  of  a  subassembly  may  be 
considered  nonessential  (secondary)  in  the  light  of  the  basic  function  of  the 
assembly.  However,  when  studying  the  subassembly  by  itself,  one  assumes  its 
function  to  be  essential  (basic).  The  rule  for  the  functional  analysis  of  a 
system  is  to  work  from  the  top  down.  As  each  level  of  indenture  is  reviewed, 
it  is  temporarily  considered  as  the  top  level.  If  the  VE  objectives  are  not 
achieved  at  the  top  level,  the  next  lower  level  of  indenture  is  studied,  and 
so  on  through  to  the  lowest  level . 

After  selecting  an  item,  the  functional  analysis  proceeds  as  follows: 

o  Divide  the  item  into  functional  areas  suitable  for  further 
analysis . 

o  Continue  the  breakdown  for  at  least  three  levels  of  indenture. 

o  Working  from  the  top  down,  determine  the  function  of  each  element 

of  the  breakdown  structure. 

o  Determine  whether  each  function  is  basic  or  secondary  in  relation 

to  the  function  of  the  next  higher  level  of  the  analysis. 

o  Assign  a  worth  of  "0"  to  secondary  functions. 

o  After  the  basic  functions  have  been  described  in  their  simplest 
terms,  define  the  dimensions  of  the  noun.  For  example,  if  the 
function  is  determined  to  be  "apply  force”,  the  units  of  "force" 
have  to  be  quantitatively  stated;  i.e.,  10  lbs. 
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o  Estimate  the  worth  of  the  essential  function(s).  That  is  the 
cost  of  performing  the  essential  function(s)  in  the  simplest, 
most  fundamental  way. 

o  Estimate  the  present  cost  of  each  element  of  the  breakdown. 

o  Using  the  information  derived  in  the  items  above,  identify  areas 
having  excessively  low  ratios  of  worth  to  cost. 

C.  Economic  Analysis 

All  VE  efforts  include  some  type  of  economic  analysis.  The  objective 
largely  determines  the  type  and  degree  of  economic  analysis  undertaken. 

Economic  analysis  is  used  to  identify  areas  of  VE  opportunity  and  provide 
a  monetary  base  from  which  the  economic  impact  of  the  effort  can  be  determined. 
The  prerequisite  for  any  economic  analysis  is  reliable  and  appropriate  cost 
data.  At  the  start  of  a  VE  effort,  the  available  cost  data  may  not  be  suffici¬ 
ently  accurate,  sufficiently  detailed,  or  arranged  in  a  manner  which  facilitates 
its  use.  Consequently,  the  VE  effort  must  include  the  services  of  one  or  more 
individuals  who  are  skilled  in  estimating,  developing,  and  analyzing  cost  data. 
The  cost  of  the  original  or  present  method  of  performing  the  function  is  deter¬ 
mined  or  estimated  as  carefully  and  precisely  as  possible.  The  accuracy  of  a 
cost  estimate  is  dependent  upon  a  number  of  factors  such  as: 

o  The  "maturity"  of  the  item. 

o  The  availability  of  detailed  specifications  and  drawings. 

o  The  availability  of  historical  cost  data. 

o  The  time  available  for  preparing  the  estimate. 

For  instance,  estimates  of  the  cost  of  items  in  the  conceptual  stage  are  not  as 
precise  as  those  based  on  completed  engineering  drawings.  Even  when  drawings 
exist,  the  estimate  for  something  that  has  never  been  produced  is  likely  to  be 
less  accurate  than  something  that  has. 

When  structured  in  a  manner  which  permits  identification  of  high-cost 
elements,  cost  data  aid  in  determining  the  priority  of  effort  within  indivi¬ 
dual  studies.  High-cost  areas  may  be  indicative  of  poor  value,  and  therefore 
are  prime  candidates  for  initial  investigation.  Usually  costs  are  distributed 
in  accordance  with  Pareto's  Law;  i.e.,  a  few  areas,  "the  significant  few," 
(generally  20  percent  or  less)  represent  most  (80  percent  or  more)  of  the  cost. 
Conversely  80  percent  of  the  items,  "the  insignificant  many,"  represent  only  20 
percent  of  total  costs.  This  relationship  is  illustrated  in  Figure  V-2. 
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One  of  the  most  useful  economic  analysis  tools  for  VE  is  the  cost 
model  which  is  an  expression  of  the  distribution  of  costs  associated  with  a 
specific  VE  effort.  Cost  models  range  from  those  which  attempt  to  portray  a 
breakdown  of  total  cost  to  those  which  include  only  one  area  of  cost,  such  as 
production  cost.  The  extent  of  the  coverage  of  a  cost  model  is  determined  by 
the  objective  of  the  VE  effort.  One  form  of  the  cost  model  is  a  graphic 
presentation  which  is  structured  similar  to  an  organization  chart.  Normally  a 
cost  model  consists  only  of  those  cost  elements  which  can  be  directly  affected 
by  VE  actions.  Dollars  already  spent  ("sunk  cost")  are  usually  set  apart 
because  they  cannot  be  reduced  by  the  output  of  a  VE  effort.  Cost  elements 
may  be  thought  of  as  unit  building  blocks  which  can  be  combined  to  equal  the 
total  cost  of  the  subject  of  the  study.  Ideally,  cost  elements  are  assigned 
to  each  level  of  indenture  within  the  cost  model.  For  example,  if  a  handbook 
or  manual  is  the  item  being  studied,  costs  are  assigned  to  each  portion  that 
has  been  separately  identified.  Alternatively,  it  may  be  desirable  to  prepare 
an  overall  cost  model  for  the  manual  and  then  apportion  it  among  the  lower 
levels  of  indenture. 

As  a  VE  study  progresses  to  completion,  the  cost  model  is  refined. 
Target  costs  may  be  added  to  the  cost  model  (see  Figure  V-3)  or  the  entire 
structure  of  the  cost  model  may  be  altered  as  a  result  of  new  information  or 
new  insight  regarding  VE  opportunities.  The  final  model  may  include  savings 
developed  during  the  VE  effort  as  progress  is  made  toward  achieving  the 
targets . 


Cost  models  are  used  in  a  VE  effort  to: 

o  Determine  the  economic  feasibility  of  a  VE  study.  A  cost  model 
highlights  the  potential  for  economic  improvement.  It  displays 
current  costs  together  with  target  costs.  Combined  with  an 
estimate  of  the  resources  (man-hours,  skills,  money,  etc.),  it  is 
a  valuable  tool  for  determining  the  potential  return  on  invest¬ 
ment  of  the  VE  study. 

o  Evaluate  the  necessity  for  redirecting  the  effort.  The  cost 

model  is  revised  during  the  VE  study  to  display  progress  toward 
the  targets.  Continued  awareness  of  this  progress  provides  the 
insight  necessary  to  redirect  the  study,  if  necessary,  toward 
more  profitable  areas  in  time  to  gain  maximum  benefits. 

o  Extend  benefits  to  other  items.  Certain  functional  elements 
represented  on  the  cost  model  of  a  particular  item  or  system 
may  be  similar  to  those  of  another  item  or  system.  Recogni¬ 
tion  of  this  similarity  can  suggest  other  value  improvement 
opportunities  which  might  otherwise  remain  unnoticed. 

o  Determine  the  net  savings  opportunity.  A  comparison  of  the 
potential  savings  displayed  in  the  final  cost  model  with  the 
investment  required  to  implement  the  VE  proposals  helps  determine 
the  net  potential  savings  and  the  potential  return  on  investment. 

o  Review  the  results.  A  cost  model  will  highlight  areas  where  the 
opportunity  for  economic  improvement  may  not  have  been  fully 
exploited.  Further  investigation  may  reveal  the  advisability  of 
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suggesting  corrective  management  actions  to  overcome  such 
deficiencies  as  insufficient  resources  applied,  unexplored 
opportunities  due  to  lack  of  time,  resistance  to  change,  etc. 

D.  Cost  Analysis 

The  first  step  in  a  cost  analysis  is  to  determine  the  total  cost  of 
an  item.  There  have  been  cases  where  the  simple  act  of  determining  costs 
has  suggested  the  means  and  stimulated  the  necessary  action  to  reduce  them. 
However,  the  more  usual  approach  is  to  divide  the  total  cost  into  successively 
lower  levels  of  cost  indenture  to  facilitate  analysis  according  to  specific 
cost  bases.  The  most  frequently  used  bases  are  as  follows: 

1.  Cost  elements.  The  total  cost  is  separated  into  its  constituent 
elements  such  as  labor,  materials,  purchased  items,  overhead,  etc.  Labor 
costs  are  further  broken  down  into  set-up  and  run  costs.  These  cost  elements 
are  then  compared  to  the  total  and  to  one  another,  and  sometimes  to  correspond¬ 
ing  elements  for  something  similar.  The  purpose  is  to  identify  costs  which 
appear  to  be  excessive. 

2.  Cost  increments.  Careful  examination  of  the  incremental  costs  of 
processing  something  often  uncovers  an  opportunity  for  further  analysis. 

Often  a  large  increment  of  cost  is  required  to  provide  a  small  additional 
margin  of  performance  or  benefit.  This  marginal  analysis  can  be  used  to  identfy 
possible  overspecification. 

3.  Cost  per  pound.  Comparison  of  the  cost  per  pound  of  like  items  at 
similar  stages  of  completion  may  provide  hints  for  areas  to  be  studied. 

4.  Cost  per  dimension.  Items  such  as  cable,  wire,  tanks,  and  honey¬ 
combed  sheets  are  usually  described  by  dimension  rather  than  by  weight.  Cost 
per  length,  per  area,  or  per  volume  are  standard  measures  by  which  many  things 
are  bought.  Cost  per  dimension  of  similar  things  can  be  compared  for  the 
purpose  of  suggesting  alternatives. 

5.  Cost  per  property.  Comparative  analyses  of  costs  per  specific 
property  often  reveal  high-cost  areas  and  suggest  lower-cost  alternatives. 

For  example,  the  cost  for  a  given  conductance  in  aluminum  compared  to  the  cost 
for  the  same  conductance  in  copper  may  lead  to  a  cost  reduction  by  changing 
from  one  material  to  another. 

Speculation  Phase 

The  purpose  of  this  phase  is  to  formulate  alternative  ways  of  accomplishing 
the  essential  functions.  This  effort  begins  upon  completion  of  the  orientation 
and  information  phases  and  the  existence  of  function,  cost  and  worth  determina¬ 
tions.  Four  of  the  techniques  used  to  help  answer  the  question,  "What  else 
will  do?"  are: 

o  Simple  Comparison  -  A  thorough  search  for  other  things  which  have 
at  least  one  significant  characteristic  similar  to  the  subject  of  the  study. 
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Wooden  handle  replaced  by  molded  plastic  handle  to  cut  down 
breakage  and  danger  from  electric  shock. 

End  modified  to  fit  all  kinds  of  screws. 

-  Push,  pneumatic,  or  electric  power. 

Analysis  Phase 

The  purpose  of  this  step  is  to  select  for  further  analysis  and  refinement 
the  most  promising  of  the  alternatives  generated  during  the  speculation  phase. 
During  speculation,  there  is  a  conscious  effort  to  defer  judgement  so  that 
the  creative  process  would  not  be  inhibited.  During  the  analysis  phase  the 
ideas  are  subjected  to  a  preliminary  screening  to  identify  those  which  satisfy 
the  following  criteria: 

o  Will  the  idea  work? 

o  Is  it  less  costly  than  the  present  design? 

o  Is  it  feasible  to  implement? 

o  Will  it  satisfy  the  user’s  needs? 

o  If  the  answer  to  any  of  the  above  is  "no",  can  the  idea  be  modified  or 
combined  with  another  to  give  a  "yes"  answer? 

The  ideas  which  survive  the  initial  screening  are  then  rated  according  to 
their  relative  ability  to  satisfy  the  above  criteria  and  their  advantages  and 
disadvantages  are  also  noted.  Preliminary  cost  estimates  are  then  developed  for 
those  ideas  which  appear  technically  and  economically  most  promising.  These 
preliminary  cost  estimates  are  based  on  the  same  quantities  as  were  the  costs 
for  the  present  design.  Likely  implementation  costs  and  the  impact  on  total 
ownership  costs  are  also  considered.  Following  these  preliminary  estimates, 
one  or  more  of  the  ideas  with  significant  savings  potential  are  selected  for 
further  detailed  analysis.  However,  if  relative  cost  differences  among  several 
alternatives  are  not  decisive  at  this  point,  they  all  may  be  analyzed  further. 

Development  Phase 

In  this  phase,  the  alternatives  which  have  survived  the  selection  process 
are  developed  into  firm  recommendations,  called  VEPs.  This  portion  of  the 
effort  includes  developing  detailed  technical  and  economic  data.  The  proposal 
should  include  not  only  a  before  and  after,  but  also  its  implementation  plan 
and  the  anticipated  impact  on  logistics  aspects  and  total  costs.  This  phase 
is  also  devoted  to  assuring  that  the  VEP  satisfies  all  of  the  user’s  needs. 

For  hardware  projects  a  checklist  such  as  the  following  is  often  helpful: 

o  Performance  requirements. 

o  Quality  requirements. 

o  Reliability  requirements. 
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o  System  compatibility, 

o  Safety  requirements, 

o  Maintenance  considerations, 
o  Logistics  support  evaluation. 

The  VEP  should  include  a  discussion  satisfying  any  objections  likely  to  be 
raised  concerning  any  aspect  of  the  proposal.  Conferences  with  specialists  are 
often  most  helpful  in  overcoming  anticipated  objections  in  advance.  If  a 
technical  characteristic  of  an  alternative  is  either  unacceptable  or  marginal, 
the  alternative  is  modified  to  correct  the  deficiency,  whenever  possible.  If 
it  is  not  possible  to  overcome  the  deficiency,  another  alternative  is  selected 
for  development.  Of  the  technically  feasible  alternatives  remaining,  the 
lowest-cost  one  is  selected  for  the  detailed  development  of  technical  and 
economic  data.  In  the  event  that  more  than  one  alternative  appears  to  offer 
equivalent  savings  potential,  the  details  of  each  continue  to  be  developed. 

In  some  instances  proof  of  the  technical  acceptability  of  a  concept  can 
only  be  demonstrated  by  extensive  testing.  Such  extensive  testing  is  not 
usually  a  part  of  the  typical  VE  effort.  However,  limited  tests  are 
occasionally  conducted  to  demonstrate  the  feasibility  of  a  concept.  This 
phase  also  includes  determining  the  type,  probable  duration,  and  cost  of  any 
test  program  which  may  ultimately  be  required  to  prove  the  acceptability 
of  a  proposed  alternative. 

The  completed  proposal  should  include  an  accurate  description  of  the 
changes  as  well  as  the  cost  impact  and  savings  potential.  Cost  estimates 
should  be  of  sufficient  accuracy  to  assure  the  validity  of  the  savings  poten¬ 
tial  calculation.  The  proposal  must  indicate  that  the  proposed  savings  will 
be  greater  than  the  cost  to  implement  it.  All  costs  involved  in  making  a 
change  must  be  included.  In  some  cases,  such  as  a  contractor-originated 
VECP  submitted  to  the  DoD  both  the  originator  and  the  responding  agency  may 
incur  costs  if  the  proposal  is  implemented.  For  the  originating  organization, 
these  costs  may  include: 

o  New  tools,  jigs,  or  fixtures. 

o  Additional  materials. 

o  New  assembly  instructions. 

o  Changes  to  plant  layouts  and  assembly  methods. 

o  Revisions  to  test  and/or  inspection  procedures. 

o  Re-training  assembly,  test,  or  inspection  personnel. 

o  Re-working  parts  or  assemblies  to  make  them  compatible  with  the  new 
design. 

o  Cost  of  tests  for  feasibility. 
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Other  costs  not  nor»nally  incurred  by  the  originating  activity  but  which 
should  be  considered  include; 

o  Technical  and  economic  evaluation  of  proposals  by  cognizant  personnel 

o  Prototypes . 

o  Testing  the  proposed  change  including  laboratory,  firing  range,  and 
missile-range  charges. 

o  Additional  GFE  which  must  be  provided. 

o  If  applicable,  retrofit  kits  (used  to  change  design  of  equipment 
already  in  field  use) . 

o  Installation  and  testing  of  retrofit  kits. 

o  Changes  to  engineering  drawings  and  manuals. 

o  Tr?ining  Government  personnel  to  operate  and  maintain  the  new  item. 

o  Obtaining  new  and  deleting  obsolete  Federal  stock  numbers. 

o  '‘Paper  work"  associated  with  adding  or  subtracting  items  from  the 
Government  supply  system. 

o  Maintaining  new  parts  inventory  in  the  supply  system  (warehousing). 

o  Purging  the  supply  system  of  parts  made  obsolete  by  the  change. 

o  Changing  the  contract  work  statements  and  specifications  to  permit 
implementation  of  the  proposal. 

It  is  not  always  possible  to  determine  the  precise  cost  to  the  Government 
of  certain  elements  of  a  change.  For  example,  it  is  difficult  to  obtain  the 
actual  cost  of  <  ^vising,  printing,  and  issuing  a  page  of  a  maintenance  manual 
Nevertheless,  this  is  a  recognized  item  of  cost,  because  the  manual  must  be 
changed  if  the  configuration  of  the  item  is  changed.  It  is  common  practice 
to  utilize  a  schedule  of  surcharges  to  cover  areas  of  cost  which  defy  precise 
determination.  Such  a  schedule  is  usually  based  on  the  average  of  data 
obtained  from  various  sources. 

The  final  cost  estimate  suould  be  compared  with  the  functional  worth  dete 
mined  during  the  information  phase.  If  the  difference  is  significant,  it  may 
be  desirable  to  continue  the  VE  effort  to  develop  further  value  improvements. 

If  more  than  one  alternative  offers  a  valid  savings  po'vntial,  it  is 
common  to  recommend  all  of  them.  One  becomes  the  primary  recommendation  and 
the  others  are  alternative  recommendations  usually  presented  in  decreasing 
order  of  savings  potential 
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Summary 


VE  utilizes  a  number  of  techniques  which  are  specifically  designed  to 
assist  in  the  identification  of  value  problems,  the  generation  of  ideas  which 
suggest  solutions,  the  analysis  of  these  for  feasibility,  and  finally  the 
development  of  practical  solutions.  There  is  no  specific  combination  of  these 
techniques  which  may  be  prescribed  for  all  VE  effort,  nor  is  there  a  predeter¬ 
mined  degree  to  which  each  is  utilized.  The  selection  of  specific  techniques 
and  the  depth  to  which  they  are  used  is  primarily  a  matter  of  judgment  and 
varies  according  to  the  complexity  of  the  subject  under  study. 

The  VE  Job  Plan  is  the  framework  upon  which  a  successful  VE  effort  is 
built.  When  utilized  in  its  entirety  and  in  proper  sequence,  it  assures  a 
systematic  approach  to  the  identification  and  capture  of  a  value  opportunity. 
The  VE  Job  Plan  first  provides  for  a  thorough  understanding  of  the  subject 
under  study,  including  a  quantitative  identification  of  the  nature  and  worth 
of  its  functional  requirements.  Uninhibited  creative  effort  is  then  applied 
to  suggest  alternative  approaches  to  achieve  all  functions  needed  by  the  user. 
A  series  of  evaluations  then  selects  and  develops  the  alternative  offering  the 
best  opportunity  for  value  improvement. 
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VALUE  ENGINEERING  CHECKLIST 


Specification  Review 

(1)  Have  the  customer's  specifications  been  critically  examined  to  see 
whether  they  ask  for  more  than  is  needed? 

(2)  Has  the  cost  of  any  excessive  design  features  been  defined  for  its 
effect  on  production  as  well  as  on  the  R&D  program? 

(3)  Has  the  cost  effect  of  contract-required  excessive  specifications  been 
discussed  with  the  customer? 

(4)  Has  the  customer  identified  the  target  cost  for  each  basic  specification? 

(5)  What  subassemblies  have  been  designed  in  the  early  model  to  represent 
anticipated  new  devices' that  are  intended  to  be  used  in  eventual 
production? 

(6)  Where  is  the  written  description  of  the  logic  supporting  the  design  and 
its  anticipated  producibility? 

(7)  Have  the  significant  "functions"  necessary  for  essential  performance  been 
defined  (a  verb  and  a  noun)? 

(8)  Do  the  reasons  for  any  failures  to  acheive  test,  schedule,  quality  or 
pricing  goals  represent  technology  limitatons  and  require  a  reexamination 
of  the  original  objectives? 

General  Design 

(1)  Does  the  design  give  the  customer  what  he  requires  and  no  more? 

(2)  Could  costs  be  radically  reduced  by  a  reduction  of  performance,  reli¬ 
ability,  and/or  maintainability  to  the  minimum  specified? 

(3)  Could  cost  be  radically  reduced  by  a  reduction  of  resistance  to  high 
temperature,  shock,  vibration,  or  other  environments  to  the  minimum 
specified? 

(4)  Have  circumstances  changed  (changes  in  concept  or  specifications, 
progress  in  the  art,  development  of  new  components  or  processes) 

so  that  the  design  include  unnecessary  or  expensive  circuitry  parts 
or  processes? 

(5)  Have  unnecessarily  high-cost  items  been  included  as  a  result  of  their 
availability  when  the  breadboard  or  model  was  constructed? 

(6)  Can  any  variable  devices  such  as  potentiometers  included  for  breadboard 
or  model-operational-adjustment  be  changed  now  to  fixed  component  parts 
or  semi-adjustable  design? 

(7)  Are  proposed  cost  savings  for  this  VE  change  still  valid  when  analyzed 
over  the  systems  life  cycle? 

(8)  Does  a  failure  modes  and  effects  analysis  (FMEA)  substantiate  this 
improvement? 

Production  Cost 

(1)  Are  the  quantities  to  be  built  on  this  order  known?  Are  the  estimated 
quantities  to  be  built  on  future  orders  known?  Have  these  factors  been 
considered  in  the  design  decisions? 

(2)  Will  tooling  costs  be  in  line  with  present  and  anticipated  production? 

(3)  What  is  the  estimated  cost  of  the  design  in  production? 
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Electronic  Design 

(1)  Does  the  design  represent  optimum  electrical  simplicity? 

(2)  Is  circuitry  overly  complex  or  conservative? 

(3)  Have  standard  "preferred  circuits"  been  reviewed  to  see  how  many  can 
be  used  beneficially? 

(4)  Has  the  field  of  commercially  available  packaged  circuits,  power  supplies, 
etc.  been  reviewed  against  requirements? 

(5)  Can  circuitry  be  eliminated  by  having  one  circuit  do  the  job  of  two  or 
more? 

(6)  When  specifying  special  component  parts,  have  potential  vendors  been 
consulted  for  alternatives  or  modifications  that  would  hold  costs  down? 

(7)  Have  all  high-cost  components  such  as  transistors,  semiconductor  diode 
magnetic  and  high-power  devices,  motors,  gear  trains  and  decoders  been 
examined  to  determine  whether  lower-cost  substitutions  can  be  made? 

(8)  Are  the  components  the  lowest  cost  meeting  the  design  requirement? 

(9)  Can  any  electrical  tolerance  be  liberalized  to  allow  specification  of 
lower-cost  parts? 

(10)  Have  nearly  identical  parts  been  made  identical  to  gain  the  advantage 
of  quantity  buying  or  manufacture? 

(11)  Does  the  selected  circuitry  exploit  the  latest  advances  in  integrated 
circuit  design  and  production? 

Mechanical  Design 

(1)  Does  the  design  represent  optimum  mechanical  simplicity? 

(2)  Is  every  part  absolutely  necessary?  Can  any  part  be  eliminated  or 
combined  with  another  part  to  reduce  total  number  of  parts  and  cost? 

(3)  When  specifying  special  parts,  have  potential  vendors  been  consulted  for 
alternatives  or  modifications  that  would  hold  costs  down? 

(4)  Are  mechanical  tolerances  within  the  limits  of  normal  shop  practice? 

(5)  Are  the  surface  finishes  the  coarsest  that  will  do  the  job? 

(6)  Are  the  fabrication  processes  the  lowest  cost  meeting  the  design 
requirements? 

(7)  Have  nearly  identical  parts  been  made  identical  to  gain  the  advantage 
of  quantity  buying  or  manufacture? 

(8)  Are  the  materials  the  lowest  cost  meeting  the  design  requirements? 

(9)  Does  the  combination  of  material  and  protective  finish  specified  result 
in  the  lowest-cost  combination? 

(10)  Has  relative  workability  of  materials  been  considered? 

(11)  Have  standard  alloys,  grades,  and  sizes  of  stock  been  specified  whenever 
possible? 

(12)  Can  the  design  be  altered  in  any  respect  to  avoid  the  use  of  nonstandard 
tooling? 

(13)  Does  the  layout  for  sheet-metal  parts  permit  direct  conversion  to  automatic 
sheet-metal  machinery? 

(14)  Can  the  design  be  modified  to  use  the  same  tooling  for  right  and  left 
hand  or  similar  parts? 

(15)  Are  drawings  for  fabrication  of  parts  that  are  similar  to  parts  already 
produced  cross-referenced  so  available  tooling  can  be  used? 

(16)  Can  the  design  be  altered  to  avoid  unnecessary  handling  and  processing 
resulting  from  such  things  as  riveting  and  spot  welding  on  the  same 
subassembly  part? 
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(17)  Does  CAD  expression  permit  direct  conversion  to  CAM? 

(18)  Are  casting  bosses  of  adequate  size,  considering  the  large  tolerance 
in  casting  dimensions? 

(19)  Do  standard  drawing  practices  proposed  by  developer  lead  to  optimum 
statistical  fit? 

(20)  Is  impregnation  of  castings  called  out  when  it  would  aid  processing? 

(Castings  should  be  impregnated  after  machining  if  they  are  to  be 
electroplated.  This  impregnation  prevents  absorption  of  plating  acids 
or  salts.  Castings  should  also  be  impregnated  if  they  are  to  hold 
liquids  or  gases  under  pressure.) 

(21)  Have  engineering  and  factory  specialists  been  consulted  for  castings, 
forgings,  weldments,  heat  treatment,  and  other  specialties? 

(22)  Have  standard  sizes,  grades,  and  alloys  of  fasteners  been  specified 
whenever  possible? 

(23)  Are  all  manual  welding  operations  specified  absolutely  necessary?  Can 
furnace  brazing  be  substituted? 

(24)  Are  the  assembly  processes  the  lowest  cost  meeting  the  design  requirements? 

(25)  Has  adequate  clearance  between  parts  been  provided  to  allow  for  easy 
assembly?  (Parts  have  become  smaller  but  hands  have  not.) 

(26)  Are  markings  adequate  to  guide  the  assembly  processes? 

(27)  Have  the  engineering  and  factory  specialists  been  consulted  on  any 
unusual  assembly  problems? 

(28)  Has  datum-line  rather  than  multiple-surface  dimensioning  been  used  on  all 
drawings? 

(29)  Can  any  four-place  dimension  be  changed  to  a  three-place  dimension? 

(30)  Can  any  three-place  dimension  be  changed  to  a  two-place  dimension? 

(31)  Can  heat  treating  after  forming  sheet-metal  parts  be  eliminated  by  change 
of  design  or  material  to  avoid  straightening  problems? 

(32)  Is  all  masking  from  finishing  materials  (such  as  plating  solutions  and 
paint)  necessary? 

(33)  Have  the  parts  been  segregated  into  machine  families  for  efficient 
fabrication? 

Standardization 

(1)  Has  the  design  been  coordinated  with  similar  designs,  circuits,  parts, 
or  components  to  get  optimum  benefit  from  standardization  and  past 
experience? 

(2)  Are  the  standard  circuits,  standard  components  and  standard  hardware  the 
lowest-cost  standards  which  will  supply  the  minimum- required  characteristics? 

(3)  Can  the  use  of  each  nonstandard  part  of  circuit  be  adequately  justified? 

(4)  Can  any  new  nonstandard  part  be  replaced  by  a  nonstandard  part  which  has 
already  been  approved? 

(5)  Do  control  drawings  leave  no  question  that  a  vendor  standard  part  is  being 
specified  when  such  is  intended? 

(6)  Has  standardization  been  carried  too  far  so  the  cost  of  excess  function 
is  greater  than  the  gains  resulting  from  high  quantity? 

Maintainability 

(1)  Is  each  assembly  self-supporting  in  the  desirable  position  or  positions 
for  easy  maintenance? 
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(2)  Can  assemblies  be  laid  on  a  bench  in  any  position  without  damaging 
components? 

(3)  Can  the  assembly  be  repaired  using  available  tools  and  test  equipment? 

(4)  Has  the  cost  of  changes  to  technical  manuals  and  drawings  been  evaluated? 

(5)  Can  the  assembly  now  be  repaired  at  the  next  maintenance  level? 

(6)  Has  the  built-in-test  (BIT)  capability  been  optimized? 

(7)  Have  maintenance  practices,  procedure  and  equipment  received  adequate 
attention  during  product  design? 

Testing 

(1)  Are  the  test  processes  the  lowest  cost  meeting  the  design  requirements? 

(2)  Can  any  test  specification  be  eliminated  or  relaxed? 

(3)  Have  interacting  controls  been  eliminated  or  the  adjustments  specified 
in  such  a  manner  that  the  lowest-cost  factory-test  personnel  can  easily 
align  the  circuit? 

(4)  Is  the  system  compatible  with  the  requirements  for  checkout  in  the 
factory  —  if  not  as  a  complete  system,  then  in  large  subsystem  segments? 

(5)  Have  the  test-process  experts  been  consulted  for  alternatives  that 
would  keep  their  costs  down? 

Subcontract 

(1)  Has  the  field  of  commercially  available  packaged  units,  sub-assemblies, 
and  circuits  been  thoroughly  reviewed  to  be  sure  there  are  no  standard 
vendor  items  that  will  do  the  job? 

(2)  Is  desired  cost  control  adequately  emphasized  in  subcontract  specification? 

(3)  Have  specifications  for  subcontract  items  been  reviewed  against  the  check 
list  to  be  sure  they  are  not  overspecified? 

(4)  Have  suggestions  been  invited  from  prospective  suppliers  regarding 
possible  value  improvements? 
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and  implementation  time.  These  same  insights  are  also  applicable  to  contrac¬ 
tor  generated  VECPs.  Early  warning,  no  surprises,  and  appropriate  marketing 
emphasis  are  equally  useful  for  contractor  VECP  submittals.  An  understanding 
of  the  operation  of  configuration  management  or  other  DoD  decision  management 
processes  are  also  vital  elements  of  successful  contractor  VE  efforts. 

D.  Relating  Benefits  to  the  Long-Term  Organizational  Objective. 

A  VE  action  which  represents  an  advancement  toward  some  approved 
objective  is  most  likely  to  receive  favorable  consideration  from  management. 

In  the  DoD,  the  potential  of  a  proposal  is  not  a  profit  but  a  capability. 
Therefore  the  presentation  should  exploit  all  of  the  advantages  a  proposal  may 
offer  toward  fulfilling  organization  objectives  and  goals.  When  reviewing  a 
proposal  the  DoD  manager  normally  seeks  either  lower  total  cost  or  increased 
combat  capability  for  the  same  or  lesser  dollar  investment.  The  objective 
may  be  not  only  savings  but  also  the  attainment  of  some  other  mission-related 
goal. 


In  industry,  reducing  costs  helps  to  achieve  adequate  profits  to  assure 
survival  of  the  business  and  its  attendant  job  opportunities.  Properly 
presented  industry  in-house  proposals  should: 

o  Communicate  the  expected  contribution  to  profit  or  other  benefits. 

o  Give  more  attention  to  competitive  position.  The  proposal  should 
contain  an  analysis  of  the  competitive  situation  and  mention  any 
competitive  advantage  offered  by  prompt  implementation.  Industry 
management  is  interested  in  competitors'  actions  or  likely  reac¬ 
tions.  Management  is  very  likely  to  accept  recommendations  that 
show  an  opportunity  to  gain  competitive  advantage  or  offset  a 
disadvantage.  For  example,  if  an  offering  price  is  currently 
above  that  of  a  competitor,  the  entire  projected  cost  savings 
might  be  converted  into  a  price  reduction  to  capture  a  marketing 
opportunity  with  the  DoD.  This  consideration  belongs  in  the  VEP 
whenever  possible. 

E.  Support  the  Decision-Maker 

The  dollar  yield  of  a  VEP  is  likely  to  be  improved  if  it  is  promptly 
implemented.  Prompt  implementation  in  turn,  is  dependent  upon  the  expeditious 
approval  of  the  individuals  responsible  for  a  decision  in  each  organizational 
component  affected  by  the  proposal.  These  individuals  should  be  located  and 
the  entire  VE  effort  conducted  under  their  sponsorship.  The  VE  group  becomes 
the  decision-maker's  staff  preparing  information  in  such  a  manner  that  the 
risk  can  be  weighed  against  the  potential  reward.  Like  any  other  well-prepared 
staff  report,  each  VEP  should  satisfy  any  questions  likely  to  be  asked  and 
include  sufficient  documentation  to  warrant  a  favorable  decision  with 
reasonable  risk  factors  (both  technical  and  economic) . 

F.  Minimize  Risk 

If  VE  proposals  presented  to  management  are  to  be  given  serious  con¬ 
sideration,  they  should  include  adequate  evidence  of  a  satisfactory  return  on 
the  VE  investment.  Often  current  contract  savings  alone  will  assure  an  adequate 
return.  In  other  cases  life-cycle  or  total-program  savings  must  be  considered. 
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Either  way  evidence  of  substantial  benefits  will  improve  the  acceptability  of 
a  proposal.  The  cost  and  time  spent  in  testing  to  determine  the  acceptability 
of  a  VE  proposal  may  offset  a  portion  of  its  savings  potential.  Committing 
such  an  investment  with  no  guarantee  of  success  constitutes  a  risk  which  could 
deter  acceptance  of  a  VEP.  This  risk  may  be  reduced  by  prudent  design  and 
scheduling  of  test  programs  to  provide  intermediate  assurances  indicating  the 
desirability  of  continuing  with  the  next  step.  Thus,  the  test  program  may  be 
terminated  or  the  proposal  modified  when  the  concept  first  fails  to  perform  at 
an  acceptable  level.  Major  expenditures  for  implementing  proposed  VE  actions 
should  not  be  presented  as  a  lump  sum  aggregate,  but  rather  as  a  sequence  of 
minimum-risk  increments.  A  manager  may  be  reluctant  to  risk  a  total  investment 
against  total  return,  but  may  be  willing  to  chance  the  first  phase  of  an  invest¬ 
ment  sequence.  Each  successive  investment  increment  would  be  based  upon  the 
successful  completion  of  the  previous  step. 

G.  Combine  Testing 

Occasionally  a  significant  reduction  in  implementation  investment  is 
possible  by  concurrent  testing  of  two  or  more  proposals.  Also,  significant 
reductions  in  test  cost  can  often  be  made  by  scheduling  tests  into  other  test 
programs  scheduled  within  the  desirable  time  frame.  This  is  particularly  true 
when  items  to  be  tested  are  a  part  of  a  larger  system  also  being  tested.  How¬ 
ever,  care  must  be  exercised  in  instances  of  combined  testing  to  prevent 
masking  the  feasibility  of  one  concept  by  the  failure  of  another. 

H.  Show  Collateral  Benefits  of  the  Investment 

Often  VE  proposals  offer  greater  benefits  than  the  cost  improvements 
specifically  identified.  Some  of  the  benefits  are  collateral  in  nature  and 
difficult  to  equate  to  monetary  terms.  Nevertheless,  collateral  benefits 
should  be  included  in  the  proposal.  The  likelihood  of  acceptance  of  the  VEP 
is  improved  when  all  of  its  collateral  benefits  are  clearly  identified  and 
completely  described. 

I .  Acknowledging  Contributors 

An  implemented  VE  proposal  always  results  from  a  group  effort.  All 
individuals  and  data  sources  contributing  to  a  proposal  should  be  clearly 
identified.  Identification  of  contributors  provides  the  reviewers  with  a 
directory  of  sources  from  which  additional  information  may  be  obtained. 

In  addition,  individuals,  departments,  and  organizations  should  be  commended 
when  it  is  deserved.  This  recognition  promotes  cooperation  and  participation 
essential  to  the  success  of  subsequent  VE  efforts. 

Implementation  and  Follow-Up  Phase 

DoD  experience  with  military  equipment  indicates  that  implementation  and 
test  costs  may  run  $6  to  $10  for  each  dollar  of  VE  study  cost.  The  need  to 
invest  to  save  must  be  emphasized  when  submitting  change  proposals.  Some 
degree  of  investment  is  required  if  a  VE  opportunity  is  to  become  a  reality. 
Funds  for  implementation  have  to  be  provided.  Within  the  DoD,  the  organiza¬ 
tional  component  responsible  for  implementing  accepted  proposals,  must  request 
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funds  and  budget  and  schedule  the  effort  necessary.  In  some  instances  iaqple- 
mentation  can  be  accomplished  in  a  matter  of  days.  In  situations  where  the 
need  is  not  immediate  or  when  extensive  laboratory  or  field  testing  is  required, 
implementation  may  take  up  to  two  years . 

Regardless  of  the  length  of  time  needed,  the  key  to  successful  iiiq>lemen- 
tation  lies  in  scheduling  the  necessary  actions  into  the  workload.  Management 
should  review  progress  periodically  to  insure  that  any  roadblocks  which  arise 
are  overcome  promptly.  If  the  responsible  personnel  also  contributed  to  the 
proposal  they  are  likely  to  sustain  effectively  the  iniplementation  program. 

Once  implemented,  proposals  and  their  associated  savings  shall  be  included 
in  the  DoD  VE  reporting  system  and  entered  into  the  V£  data  bases. 

Within  the  DoD,  VE  action  officers  are  required  to  enter  information  on 
implemented  in-house  VEPs  and  contractor  submitted  VECPs  into  the  DoD  Value 
Engineering  Data  Information  Storage  and  Retrieval  System  (VEDISARS) .  A 
sample  of  the  VEDISARS  data  entry  form  (DD  Form  2333,  GIDEP  Value  Engineering 
(VE)  Data  Base  Report)  is  shown  in  Figure  VI-2,  (Page  6-9).  VEDISARS  is  operated 
by  the  Officer  in  Charge,  Government-Industry  Data  Exchange  Program  (GIDEP), 
who  is  located  at  the  U.S.  Navy  Fleet  Analysis  Center,  Corona,  California.  The 
purpose  of  VEDISARS  is  to  maintain  a  data  base  of  accepted  and  implemented  VE 
actions  which  may  be  of  use  to  others . 

Approximately  1,000  clients  in  both  Government  and  industry  are  served 
by  the  GIDEP.  Clients  receive  periodic  reports  and  one-time  priority  notifi¬ 
cations  concerning  quality  and  reliability  problems  as  well  as  information  on 
the  other  data  bases  maintained  by  the  GIDEP.  An  on-line  data  base  search 
capabability  is  also  available  for  the  VE  (VALU)  data  base  as  well  as  the 
other  data  bases. 

GIDEP  is  a  funded  activity.  Its  clients  are  served  at  no  cost.  All  DoD 
personnel  who  are  listed  in  the  DoD  VE  Points  of  Contact  have  been  assigned 
GIDEP  location  codes  and  may  access  GIDEP  by  using  any  type  of  compatible 
terminal  or  personal  computer. 

Summary 

Successful  presentation,  implementation,  and  follow-up  of  VEPs  and  VECPs 
requires  proper  planning,  procedures,  and  communications.  Early  determination 
of  the  key  decision-makers  and  subsequent  coordination  and  communication  with 
these  individuals  during  the  VE  study  can  minimize  roadblocks.  Coordination 
and  cooperation  with  all  elements  concerned  can  develop  proposal  support  prior 
to  formal  submittal.  Approval  action  is  best  expedited  by  an  informed  manage¬ 
ment.  Thus  the  action  originators  are  obligated  to  keep  the  decision-makers 
advised  of  progress,  a  preview  of  what  to  expect,  and  submit  complete  docu¬ 
mentation  to  answer  all  questions  that  are  likely  to  be  asked. 

Use  of  the  action  board  technique  establishes  a  channel  of  communication 
and  coordination  to  expedite  approval  and  implementation  of  proposals.  Prior 
to  the  start  of  any  VE  effort,  management  should  plan  to  make  available  the 
funds  necessary  to  implement  the  anticipated  proposals.  Documentation  should 
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include  factors  to  justify  the  investment  necessary  for  implementation.  The 
proposal  should  provide  information  relating  to  benefits  in  life  cycle  and 
collateral  savings  and  long-term  organization  objectives.  The  originator 
should  consider  the  risk  factor  undertaken  by  management  when  preparing  a 
presentation.  A  list  of  individuals  recognized  as  contributors  to  a  VE 
effort  serves  as  a  directory  of  sources  of  additional  information. 
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FACSIMILE  DoD  IN-HOUSE 
VALUE  ENGINEERING  PROPOSAL  (VEP) 


I.  Proposal  Title:  _  Dept , /Agency : _ 

Items/Component/SubsysteiD: _  Originating  Activity _ 

System/Project  Title:  _  Location:  _ 

PROJECT  INITIATOR/TEAM  PERSONNEL 

Name  Activity  Office  S3^bol  Tel.  Ext. 


II.  CONCEPT  BEFORE  VE  APPLIED  PROPOSED  CONCEPT  AFTER  VE  APPLIED 

Describe  original  status  and  function  Describe  proposed  change  and  that 
using  sketch/photo,  parameters/  basis  for  lower  overall  cost,  in¬ 
procedures  and  cost  basis:  eluding  any  other  added  benefits: 

(Attach  additional  supporting  information  and  description  when  helpful  to 
explain  any  of  Parts  II/III.) 


(1)  Gross  est.  savings  to  DoD  (2)  Less  total  est.  offsetting 

Current  FY:  costs: 


(3)  Est.  net  savings  Cur  ent  FY: 
2nd  FY:  3rd  FY: 


III.  IMPLEMENTATION  OF  VEP 
Approved 

By:  _  Date: 

Activity:  _ 


Disapproved 

By:  _  Date: 

Activity:  _ 

Reason: 


Contract/Work  Order  Affected:  _ 

Funding  Citation:  _ 

(If  more  space  needed,  use  other  side.) 


Figure  VI-1 
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GIDEP  VALUE  ENGINEERING  (VE)  DATA  BASE  REPORT 

VE  DATA  INFORMATION  STORAGE  AND  RETRIEVAL  SYSTEM  (VEDISARS) 

(NOTE:  Items  in  brackets  ( 1  are  searchable:  others  are  not  ) 


(1  1  TITLE  OF  VE  ACTION 


REPOKT  CONTROL  SYMBOL 
00-0RliE(AR)16$5 


(2  1  internal  control  no 


(3  I  DATE  OF  SUBMISSION 
(YYMM) 


(4  1  TYPE  OF  ACTION 

a.  VECP 

(X  one) 

b,  VEP 

(51  OOO  COMPONENT 


16  I  REPORTING  ACTIVITY/COMMAND 


(7  I  CATEGORY 
(Xone) 


a.  AIRCRAFT 


b.  WHEEL  VEHICLE 


C,  SOFTWARE 


d  SHIP/BOAT 


e  TRACK  VEHICLE 


f  CONSTRUCTION 


SUBMARINE 


h  SUPPORT 


I  MISSILES 


[81  FUNCTION 


19  I  ITEM  NOMENCLATURE 


11.  SYSTEM  IDENTIFICATION 


(12.1  PART  NUMBER 


14.  SAVINGS /BENEFITS  BY  FISCAL  YEAR 


15  APPROPRIATION  1 16.  PROGRAM  ELEMENT 

(Title)  I 


j  SPACE  CRAFT 


k.  COMMUNICATIONS 


I.  AMMUNITION 


1 10.1  MAJOR  SYSTEM 
(Xone) 


(13  1  NATIONAL  STOCK  NUMBER  (NSN) 


S 


17  COST  TO  DEVELOP  AND  IMPLEMENT  I  18.  FUNDING  APPROPRIATION 

S  K 


19  POINT  OF  CONTACT 

a  NAME  (Last,  first.  Middle  Initial) 

b,  TITLE 

C.  OFFICIAL  ADDRESS  (Command,  Division,  Street,  City,  State,  Zip  Code)  d.  PHONE  NUMBER 

(I)  AUTO  VON 


(2>  COMMERCIAL 


20  CONTRACT  NUMBER 


22  contractor  NAME 


(3)  FTS 


21 .  CONTRACT  MODIFICATION  NUMBER  AND  DATE 


23.  CONTRACTOR  IDENTIFICATION  NUMBER 


24.  THIS  ACTION  RESULT  OF 

DATABASE  SEARCH?  (Xone) 


127.1  KEY  SEARCH  WORDS 


25.  this  action  result  of  VE 

iniiM 

26  THIS  ACTION  RESULT  OF  VECP 

1  NO  1 

COURSE /WORKSHOP  (Xone) 

1 

FROM  SUBCONTRACTOR?  (Xone) 

28.  DESCRIPTION  OF  VE  ACTION  (Continue  on  separate  sheet  if  necessary.) 


29  SUBMITTING  OFFICIAL 

a  TYPED  NAME  {Last,  First.  Middle  IniVaf) 

b  SIGNATURE  1 

_  j 

c  DATE  SIGNED  fYYVMODJ 

DO  Form  2333,  DEC  84 


Figure  VI-2 


Previous  edition  is  obsolete 
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INSTRUCTIONS  FOR  COMPLETION  OF  DO  FORM  2333 

Use  OD  Form  2333  to  report  approved  and  implemented 
VE  actions  in  the  VE  Data  Information  Search  and  Retrieval  System  (VEDISARS). 

Forward  typed  original  to;  GIDEP  Operations  Center,  Attn:  VE 

Corona.  CA  91720-5000 


[1.1  TITLE  OF  VE  ACTION.  Enter  the  title  of  the 
VE  action.  (60  characters  or  less) 

[2.]  INTERNAL  CONTROL  NUMBER.  Enter  the 
Reporting  Command/Activity  Control  Number 
used  to  track  the  action  internally.  Example: 
NAVELEX  VECP  8500004LS  (20  characters  or  less) 

[3.1  DATE  OF  SUBMISSION.  Enter  current  date  in 
4  digit  format  of  year,  month.  Example:  July  27, 
1984  would  be  8407. 

[4.1  TYPE  OP  ACTION.  Mark  type  of  action. 

[5.1  POD  COMPONENT.  Enter  the  name  of  the 
DoD  component  preparing  the  report;  i.e..  Army, 
DLA,  etc.  (10  characters  or  less) 

[6.1  REPORTING  ACTIVITY  /  COMMAND.  Enter 
name  of  the  activity  reporting  the  action,  OR  if 
known,  the  VE  activity  address  code  assigned  by 
GIDEP  Operations  Center.  Example:  AMC- 
MICOMORXX12. 

[7.1  CATEGORY.  Mark  the  applicable  category. 

[8.1  FUNCTION.  Enter  the  major  function(sJ 
expressed  in  a  verb-noun  format.  Example: 
transmit  torque.  (30  characters  or  less) 

[9.1  ITEM  NOMENCLATURE.  Enter  the  noun 
nomenclature  of  the  item  actually  being  value 
engi  neered .  (40  characters  or  less) 

[10.1  MAJOR  SYSTEM.  Mark  the  applicable  box 
based  on  the  definitions  in  DOOl  5000.2. 

11.  SYSTEM  IDENTIFICATION.  Enter  name  of 
highest  assembly  /  system  the  value  engineered 
item  is  a  part  of;  i.e..  Ml  Tank,  F15  Aircraft,  etc. 

[11.1  PART  NUMBER.  Enter  the  part  number 
assigned  in  the  technical  data  package  for  the 
value  engineered  item.  (20  characters  maximum) 

[13.1  NATIONAL  STOCK  NUMBER  (NSN).  Enter  the 
NSN  of  the  value  engineered  item  OR  if  not 
assigned,  enter  Federal  Supply  Class  (FSC). 

14.  SAVINGS  /  BENEFITS  BY  FISCAL  YEAR.  Enter 
the  net  savings  to  DoD  by  fiscal  year  and  dollars  in 
thousands. 


15.  APPROPRIATION .  Enter  the  name  of  the 
appropriation  benefitting  from  the  VE  action; 
i.e.,  RDTE,  Procurement,  etc. 

16.  PROGRAM  ELEMENT.  Enter  the  specific 
program  element  under  the  appropriation 
directly  benefitting  from  the  VE  action. 

17.  COST  TO  DEVELOP  AND  IMPLEMENT.  Enter 
the  total  cost  (in  thousands  of  dollars)  to  develop 
and  implement  the  VE  action. 

18.  FUNDING  APPROPRIATION  Enter  the  name 
of  the  appropriation  which  funded  the 
development  and  implementation  of  the  VE 
action. 

19.  POINT  OF  CONTACT.  Enter  the  specified 
data. 

20.  CONTRACT  NUMBER.  Enter  the  number  of 
the  contract  the  VECP  was  submitted  under,  if 
this  is  a  VECP  action.  See  Item  4. 

21.  CONTRACT  MODIFICATION.  Enter  the 
number  and  date  of  the  contract  modification 
that  incorporated  the  VECP. 

22.  CONTRACTOR  NAME.  Enter  the  name  of  the 
contractor/company  that  submitted  the  VECP. 

23.  CONTRACTOR  IDENTIFICATION  NUMBER 
Enter  the  9  digit  alphanumeric  DUNS  code 
number  for  the  contractor.  (Reference  DoD  FAR 
Supplement.  Section  4.671-  S(b)(4)(i)) 

24.  DATA  BASE  SEARCH.  Mark  appropriate 
box,  specifying  whether  this  action  was  result  of 
VEDISARS/  GIDEP  search. 

25.  VE  COURSE /WORKSHOP  Mark  appropriate 
box. 

26  VECP  FROM  SUBCONTRACTOR  Mark 
appropriate  box. 

[27.1  KEY  SEARCH  WORDS  Enter  additional  key 
search  words  not  stated  elsewhere  in  searchable 
portion  of  form. 

28.  DESCRIPTION  OF  VE  ACTION  Describe  VE 
Action. 

29  SUBMITTING  OFFICIAL  Typed  name  and 
signature  of  the  local  VE  or  GIDEP  representative 
and  date  form  signed 


NOTE:  Item  numbers  in  brackets  [  1  are  searchable;  others  are  not. 


DO  Form  2333  Reverse.  DEC  84 
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Chapter  VII 
TRAINING 

Introduction 

Continuing  emphasis  on  VE  training  is  a  prerequisite  for  realizing  the 
full  potential  of  VE.  It  is  necessary  to  train  personnel  to  use  VE  techniques 
and  to  establish  and  maintain  a  favorable  climate  for  VE  within  the  organiza¬ 
tion.  Although  VE  courses  are  a  part  of  the  available  curricula  at  several 
schools  and  universities,  at  present  VE  is  not  offered  as  a  major  subject  for 
academic  study,  as  is,  for  example,  electrical,  mechanical,  industrial,  or 
civil  engineering.  Consequently,  most  organizations  must  undertake  a  planned 
program  of  VE  training  in  order  to  acquire  sufficient  skilled  manpower  to 
properly  operate  a  VE  program.  VE  training  programs  also  serve  to  demonstrate 
a  management  interest  in  the  development  of  additional  skills  by  its  employees. 
Therefore,  a  good  VE  training  program  serves  the  interest  of  both  management 
and  the  employees. 

There  are  several  categories  of  VE  training.  They  are: 

o  Intensive  -  designed  to  teach  the  VE  methodology  to  those  whose 
responsibilities  require  it  (engineers,  designers,  etc.) 

o  Limited  -  a  broad  indoctrination  or  orientation  to  acquaint  staff 
and  management  personnel  with  principles  and  objectives  of  VE. 

o  Contractual  -  to  acquaint  Government  and  contractor  personnel 
with  the  provisions  of  the  VE  contract  clauses  in  the  FAR. 

These  training  categories  are  not  mutually  exclusive,  nor  will  every 
organization  need  to  employ  all  of  them  at  one  time.  Decisions  as  to  what 
type  are  appropriate  and  who  is  to  be  trained  depend  upon  the  size  and  scope 
of  the  organization. 

Implementing  a  VE  Training  Program 

A.  Training  Responsibilities 

A  VE  training  program  requires  participation  by  many  organizational 
elements.  Coordination  by  a  central  source  is  desirable  to  avoid  conflic 
duplication,  and  dilution  of  the  primary  effort.  A  VE  training  coordinator 
is  generally  designated  to  act  as  the  focal  point  for  the  entire  effort.  Each 
agency  or  department  may  designate  one  person  to  coordinate  its  participation 
in  the  training  program.  Most  large  DoD  and  industrial  organizations  have 
training  staffs,  usually  as  a  part  of  personnel  or  industrial  relations  depart¬ 
ments.  While  the  primary  responsibility  for  VE  training  must  rest  with  the  VE 
staff,  training  personnel  play  a  key  role.  The  latter  assist  VE  personnel  by 
coordinating  VE  training  efforts  with  the  organization's  overall  training 
program,  training  instructors  in  teaching  techniques,  and  many  other  types  of 
assistance  that  only  professional  educators  can  provide. 

B.  Training  Plan 

A  training  plan  is  normally  prepared  as  a  portion  of  the  overall  VE 
program  plan.  It  usually  includes: 
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o  An  annual  training  schedule  for  the  organization  and  for  each 
subordinate  component. 

o  A  procedure  to  assess  training  effectiveness. 

o  A  method  for  developing  an  in-house  training  capability  (if  none 
exists  and  the  size  of  the  organization  warrants  it) . 

C.  Training  Capability  Development 

The  establishment  of  in-house  training  capability  reflects  the  needs 
of  the  organization.  Therefore,  the  person  responsible  for  this  task  should 
be  familiar  with  VE  and  with  the  overall  needs  of  the  organization.  Where  no 
VE  program  exists,  an  in-house  training  capability  may  be  achieved  by  obtaining 
initial  VE  training  outside  the  organization.  Courses  such  as  "Principles  and 
Applications  of  Value  Engineering"  (PAVE)  and  "Contractual  Aspects  of  Value 
Engineering"  (CAVE)  are  available  to  qualified  DoD  personnel.  These  courses 
are  offered  periodically  by  the  Army  Management  Engineering  Training  Agency 
(AMETA) ,  at  Rock  Island  Arsenal,  Illinois;  the  Air  Force  Institute  of  Tech¬ 
nology  (AFIT),  at  Wright-Patterson  AFB,  Ohio;  and  at  various  locations 
throughout  the  country.  Often,  DoD  contractor  personnel  are  permitted  to 
attend  these  course  offerings  if  space  is  available. 

Other  sources  of  VE  training  available  to  Government  and  contractor 
personnel  are: 

o  Consulting  organizations  with  VE  training  capability. 

o  Professional  societies  (Society  of  American  Value  Engineers, 
Institute  of  Industrial  Engineers,  National  Contract 
Management  Association,  etc.). 

o  Colleges  and  universities  (UCLA,  Northeastern  University, 

Boston  University,  University  of  Wisconsin,  etc.). 

o  Large  defense  contractors. 

Upon  completion  of  this  outside  training,  a  VE  training  plan  can  be 
formulated  which  satisfies  the  specific  needs  of  the  organization.  The  next 
step  is  to  schedule  the  first  in-house  workshop  utilizing  the  services  of  one 
or  moie  of  the  sources  listed  above.  For  subsequent  workshops,  large  organi¬ 
zations  gradually  shift  to  in-house  personnel,  utimately  developing  a  complete 
in-house  VE  training  capability. 

Selecting  VE  Specialists 

The  typical  specialist  has  a  degree  in  a  related  discipline  or  the  equiv¬ 
alent  in  years  of  experience.  For  those  who  are  to  be  trained  as  full-time 
VE  specialist,  it  is  reasonable  to  require  related  academic  training  in  order 
to  enter  the  field  and  be  able  to  develop  at  a  reasonable  pace.  To  be  success¬ 
ful,  a  value  engineer  murt  exhibit  professional  competence  and  be  able  to 
present  ideas  with  tact  and  diplomacy.  An  effective  VE  program  depends  on  the 
skills  and  persuasiveness  of  the  value  engineer  to  establish  close  working 
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relationships  with  all  personnel  concerned  with  value.  Thus,  communications 
skills  should  be  considered  when  selecting  those  who  are  to  be  trained  as 
full-time  VE  specialist. 

Intensive  Training 

A.  Workshop  Seminar 

Workshop  seminars  are  the  main  source  of  formal  VE  training  for 
operating  personnel.  Because  workshop  seminars  tend  to  identify  individuals 
with  special  aptitude  for  VE,  they  also  can  be  considered  as  one  of  the  first 
steps  in  developing  qualified  full-time  value  specialists.  The  seminars  provide 
an  opportunity  for  individuals  to  display  technical  and  creative  abilities  and 
to  be  observed  for  evidence  of  desired  communication  skills.  In  addition, 
workshop  seminars  give  the  potential  value  specialist  an  opportunity  to  sample 
value  work  before  being  committed  to  it.  Thus  the  workshop  seminar  may  be 
used  as  a  selective  filter  before  proceeding  with  on-the-job  training.  In 
industry,  workshop  seminars  have  been  successfully  conducted  by  universities, 
consultants,  specialized  educational  organizations,  and  by  corporations  with  a 
VE  staff  qualified  to  teach. 

The  broad  objectives  of  workshop  training  are  to: 

o  Educate  personnel  in  VE  methodology. 

o  Demonstrate  to  participating  personnel  that  the  methodology  is 
effective. 

o  Improve  communicatic:  bt“'*'»en  all  groups  concerned  with  item 
value. 

o  Identify  personnel  who  have  a  special  aptitude  for  VE. 

o  Develop  preliminary  data  for  actual  VE  proposals. 

o  Offset  part  or  all  of  the  workshop  expenses  through  savings 
achieved. 

This  training  gives  the  individual  a  thorough  understanding  of  VE  and 
presents  a  package  of  specific  VE  techniques.  The  basic  philosophy  under¬ 
lying  most  VE  training  courses  is  ’’learn-by-doing" .  Even  the  most  dedicated 
skeptic  can  be  convinced  of  the  efficacy  of  the  principles  of  VE,  if  the 
trainee’s  efforts  are  rewarded  by  actual  savings.  Most  organizations  usually 
offer  VE  training  during  the  normal  working  hours.  Some  also  offer  VE  training 
programs  during  the  employees’  off-duty  hours.  Although  the  workshop  arrange¬ 
ment  and  curriculum  may  vary,  the  following  attributes  are  considered 
fundamental : 

1.  Priority  of  Attendance 

Conflict  between  the  pressures  of  regular  work  assignments  and 
workshop  attendance  must  be  resolved  prior  to  student  selection.  Regular 
attendance  at  the  workshop  should  be  required. 

2.  Duration  and  Session  Schedule 
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A  range  of  forty  to  eighty  hours  is  coinnon.  The  time  is  usually 
divided  about  fifty-fifty  between  lecture  and  project  work.  Half-day  and 
full-day  sessions  generally  work  well;  less  than  half-day  sessions  have  often 
been  found  inadequate.  The  total  calendar  time  between  the  first  session  and 
the  last  session  usually  ranges  from  two  to  four  weeks.  Less  than  two  weeks 
may  not  provide  sufficient  turn-around  time  for  the  participants  to  obtain 
vendor  quotations  or  other  cost  data  for  their  projects. 

3.  Participants 

Workshop  size  will  vary  according  to  the  organizational  needs  and 
the  availability  of  experienced  personnel  to  serve  as  team-project  leaders. 
Experience  indicates  the  optimum  group  to  be  about  thirty  persons.  However, 
satisfactory  results  have  been  obtained  with  larger  groups.  A  larger  group 
requires  more  careful  planning  of  project  work  and  vendor  coordination. 
Participants  at  each  workshop  are  drawn  from  the  various  line  and  staff 
groups  such  as:  engineering  (design,  project,  specification,  test),  pur¬ 
chasing,  manufacturing,  reliability,  finance,  quality  assurance,  etc.  One 
or  more  persons  from  the  following  are  normally  scheduled  to  attend  an  early 
workshop:  contracts,  sales  or  marketing,  industrial  relations,  and  any  other 

element  of  the  organization  whose  decisions  affect  value.  These  individuals 
may  then  serve  as  the  VE  training  contact  within  their  respective  areas  and 
could  act  as  team  leaders  in  subsequent  workshops .  Significant  communication 
improvements  are  often  achieved  between  Government  agencies  and  contractors 
through  joint  workshop  participation. 

4.  Team  Organization  and  Responsibility 

Participants  are  assigned  to  teams  of  three  to  five  people  for 
the  project  portion.  A  team  of  four  or  five  pemits  more  complete  coverage  of 
advanced  VE  methodology  such  as  the  development  of  value  standards  or  a  cost 
target  plan  for  the  project.  Each  team  is  held  responsible  for  the  prepara¬ 
tion  of  a  report  which  describes  its  application  of  the  lecture  theory  to 
their  work  project.  Upon  completion  of  the  workshop,  these  reports  nor¬ 
mally  are  submitted  to  the  management  of  the  line  organization  for  possible 
implementation.  Many  workshops  devote  their  last  few  hours  to  oral  presenta¬ 
tions  to  management  by  team  members  who  present  the  conclusions  and  recom¬ 
mendations  resulting  from  their  project. 

5.  Workshop  Projects 

Projects  are  an  essential  element  of  the  workshop  seminar.  The 
participants,  working  in  teams,  apply  the  VE  methodology  to  something  of 
questionable  value.  Although  the  basic  purpose  of  seminar  project  work  is 
to  serve  as  a  training  exercise,  it  should  offer  an  opportunity  to  realize 
actual  savings.  An  item  or  product  that  possesses  the  following  characteris¬ 
tics  is  most  likely  to  yield  significant  savings: 

o  It  is  prejudged  as  susceptible  to  cost  improvement. 

o  It  consists  of  five  to  fifty  elements. 
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o 


Item  sample  and/or  mockup  is  available. 


o  Complete  drawings,  specifications,  and  cost  data  are 
available. 

o  Total  program  cost  is  large  enough  to  achieve  a 
significant  saving. 

o  A  responsible  designer  or  equivalent  agrees  to  its  use  as 
a  project. 

o  It  is  designated  as  “Unclassified"  for  military  security  purposes. 

Projects  are  usually  selected  at  least  two  to  four  weeks  in  advance 
of  the  workshop.  One  project  per  team  and  a  few  spares  are  usually  prepared. 

A  distribution  of  projects  representative  of  the  various  installations  or 
company  activities  is  desirable.  It  is  not  necessary  for  the  participants  to 
have  specialized  knowledge  concerning  their  projects.  A  sample  data  package 
prepared  for  a  project  is  included  in  Figure  VII-1  (page  7-9).  At  the  start 
the  team  is  provided  with  general  guidance  including  the  quantity  to  be  used 
in  calculating  savings,  learning  curve  factors,  and  a  policy  for  computing  the 
cost  of  implementing  changes. 

6 .  Workshop  Leadership 

Three  types  of  leadership  personnel  are  used  in  most  VE  workshop 
seminars.  First,  are  lecturers  who  provide  the  theory  and  background  of  the 
VE  methodology  and  creative  problem  solving.  They  must  combine  an  under¬ 
standing  of  their  topic  with  an  ability  to  coimaunicate  well.  Second,  guest 
speakers  are  used  to  bring  expert  knowledge  of  other  pertinent  disciplines 
such  as  purchasing,  quality  control,  cost  accounting,  maintenance,  contract 
administration,  cost  estimating,  etc.  Third  are  the  project  leaders,  usually 
personnel  with  VE  experience,  who  provide  guidance  and  enthusiastic  leadership 
for  the  teams  during  the  project  work  portion  of  the  seminar. 

7 .  Vendors 

Vendors  are  included  in  workshops  to  provide  information  concern¬ 
ing  ideas  in  production,  materials,  or  processes  relative  to  the  projects. 

Their  participation  should  be  planned  and  scheduled  as  soon  as  the  projects  are 
selected  for  maximum  use  to  the  students. 

8.  Curriculum 

The  lecture  schedule,  prepared  in  advance,  generally  includes  a 
curriculum  covering  all  aspects  of  the  VE  methodology  as  discussed  in  Chapter 
VI  and  VII  as  well  as  other  pertinent  topics  such  as;  internal  cost  procedures; 
contractual  aspects  of  VE;  relationship  of  VE  to  reliability,  quality  control, 
and  procurement  services;  etc. 
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B.  ^On-the-Job  Training 


On-the-job  training  is  the  practical  school  in  which  VE  trainees  learn 
approved  methods  of  work.  They  apply  the  methodology  under  the  tutelage  of 
qualified  value  specialists  and  are  given  the  opportunity  to  learn  how  to  apply 
basic  skills  to  specific  and  productive  work  assignments.  In  this  way,  the 
trainee  can  be  productive  while  in  a  training  status. 

C.  Rotational  Job  Assignments 

Such  assignments  are  frequently  used  in  conjunction  with  on-the-job 
training.  It  requires  the  "trainee”  value  specialist  to  be  assigned  to  various 
organizational  areas  for  limited  periods  of  time.  These  areas  may  include 
manufacturing,  cost  estimating,  methods  engineering,  design  engineering,  etc. 
Exposure  to  other  organization  elements  broadens  the  individual's  perspective 
and  leads  to  an  improved  understanding  of  the  complex  nature  of  product  value. 

As  a  corollary  to  this,  many  companies  schedule  each  of  their  management  trainees 
for  an  assignment  to  the  VE  staff.  These  assignments  tend  to  increase  the 
level  of  understanding  between  the  VE  staff  and  middle  management. 

Orientation  Sessions 

The  effective  indoctrination  of  appropriate  members  of  the  DoD  Component 
and/or  contractor's  organization  from  top  management  down  is  vital  to  the 
success  of  the  overall  VE  program.  VE  is  a  team  effort  and  widespread  under¬ 
standing  of  the  program  leads  to  improved  support.  The  indoctrination  present¬ 
ation  is  an  important  part  of  a  well-balanced  training  effort.  This  type  of 
training  activity,  normally  performed  by  staff  value  specialists  generally 
consists  of  orientation  sessions  of  from  one  to  twenty  hours  duration.  The 
sessions  introduce  the  fundamentals,  goals,  and  operation  of  the  VE  program. 

They  are  intended  for  audiences  other  than  those  expected  to  attend  workshop 
seminars.  This  type  of  presentation  is  appropriate  for  personnel  whose  primary 
responsibility  does  not  warrant  attendance  at  a  full-scale  workshop  seminar, 
such  as:  managers,  executives,  senior  staff  personnel,  planning  personnel, 
draftsmen,  technicians,  and  newly  hired  personnel.  Although  the  specific 
content  of  indoctrination  lectures  must  be  tailored  to  the  needs  of  the 
individual  activity,  they  generally  include  most  of  the  following  topics: 

o  Objectives  of  VE  program. 

o  Concepts  of  value. 

o  Principal  VE  methods. 

o  Criteria  for  applying  VE. 

o  Organization  and  operation  of  the  VE  program, 
o  Contractual  aspects  of  VE. 
o  Case  histories. 

o  Relationship  and  anticipated  contribution  of  the  audience  to  the 
VE  program. 
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Often  these  orientation  sessions  are  offered  as  individual  modules  in  DoD 
training  courses  offered  at  several  DoD  educational  institutions.  For 
example,  the  course  to  train  program  managers  includes  material  to  explain 
VE  from  a  program  manager's  perspective 

Contractual  Training 

Certain  aspects  of  VE  in  the  defense  environment  require  specialized  know¬ 
ledge  of  contract  management  and  administration.  Training  programs  to  educate 
personnel  in  these  areas  are  also  necessary.  For  example,  shortly  after  the 
implementation  of  the  Armed  Services  Procurement  Regulation  (ASPR)  VE  contract 
clauses,  the  need  for  training  those  personnel  responsible  for  the  administra¬ 
tion  of  these  incentives  was  recognized.  A  number  of  courses  both  within  and 
outside  the  Government  are  now  offered  to  explain  the  concept  and  operation  of 
the  VE  portions  of  the  Federal  Acquisition  Regulation  (FAR)  and  the  DoD  FAR 
supplement . 

Informal  Training 

Some  organizations  choose  to  train  personnel  for  VE  through  less  formal 
methods  than  those  previously  discussed,  or  to  supplement  formal  training 
programs  with  informal  training  devices.  Some  of  these  informal  training 
approaches  are: 

o  Handbooks  and  manuals  are  a  means  of  bringing  about  a  climate  of 
cost  awareness  throughout  the  organization.  The  manuals  can  be 
used  to  demonstrate  how  to  perform  VE  while  the  handbooks  provide 
cost  data  relating  to  trade-off  possibilities,  process  information, 
etc. 

o  Bulletins  and  newsletters,  distributed  periodically,  containing  a 
section  devoted  to  VE  methodology.  They  act  as  continuing  reminders 
to  employees  of  the  need  for  better  value. 

o  Technical  meetings  at  which  VE  films  or  speakers  from  other 
facilities  are  presented. 

o  Displays  of  successful  VE  case  histories  may  be  placed  on  bulletin 
boards  and  other  locations  throughout  the  organization.  Some 
organizations  have  extensive  displays  in  lobbies,  visitor  and 
personnel  reception  rooms,  etc. 


Summary 

Training  is  an  important  element  of  a  comprehensive  VE  program  that 
requires  proper  emphasis  if  VE  is  to  reach  its  full  potential.  A  planned 
training  program  is  needed  to  provide  the  necessary  skilled  personnel  for  the 
DoD  VE  program.  Responsibility  for  the  training  program  is  usually  assigned 
to  a  VE  training  coordinator,  who  develops  and  implements  a  total  training 
plan.  The  plan  may  include  the  development  of  an  in-house  training  capability 
if  the  size  of  the  organization  justifies  such  an  effort.  A  distinction  should 
be  made  between  full-time  training  and  indoctrination  efforts.  Workshops  may 
serve  as  a  first  step  for  training  value  specialists  and  are  the  principal 
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means  of  training  other  personnel  in  VE.  The  training  program  for  value 
specialists  is  necessarily  more  detailed  and  includes  on-the-job  training  as 
well  as  formal  instruction.  Rotational  assignments  are  often  used  to  improve 
the  value  specialist's  understanding  of  the  complex  nature  of  product  value 
as  well  as  familiarize  management  trainees  and  others  with  VE. 
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DATA  PACKAGE  FOR  WORKSHOP  PROJECTS 


NOTE:  This  is  not  intended  as  an  exhaustive  listing  but  rather  as  a  guide  to 

important  considerations . 

Drawings,  layouts  of  sketches 
Next  assembly 
Assembly 
Detail  parts 
Schematics 

Cost  (actual  and/or  anticipated) 

Tooling 
Raw  material 

Outside  purchased  parts,  tooling 

Inspection 

Fabrication 

Assembly 

Anticipated  models 

Manufacturing  planning  and  status 
Tooling  description 
Handling  equipment 
Planning  sheets 

Scrap  loss 
Lot  size 

Packing  and  shipping 

Contact  points  (names,  location,  telephone) 

Responsible  designers 
Responsible  buyers 
Responsible  cost  analyst 
Specialty  consultants 
Theory 
Fabrication 
Quality 
Field  services 

Specifications  (performance,  model,  process) 

Customer 

Internal 

Subcontractor 

Design  criteria  and  status 
Intended  function 
Weight 
Reliability 
Known  problem  areas 
Design  history 
Fabrication  history 


Figure  VII-1 
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Procurement  history 

Associated  documentation 

Manuals 

Handbooks 

Reports 

Contract  data 
Incentive 
Quality  required 
Anticipated  future  quantity 

Purchasing  data 
Responsible  buyer 
Participating  vendors 

Photographs 


Figure  VII-1  (continued) 
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Chapter  VIII 

RELATIONSHIP  OF  VE  TO  OTHER  PROGRAMS  AND  DISCIPLINES 


Introduction 

VE  supports  the  objectives  of  top  management  and  makes  significant  contri¬ 
butions  to  other  supporting  programs  and  disciplines.  VE  brings  together  the 
appropriate  skills  necessary  to  capture  a  specific  target  of  opportunity.  It 
uses  these  skills  in  a  coordinated  undertaking  to  achieve  all  essential  func¬ 
tions  at  minimum  cost.  Thus,  VE  is  a  means  to  utilize  and  manage  defense 
resources  more  effectively.  It  complements  rather  than  competes  with  other 
activities .  The  relationship  of  VE  to  some  of  the  current  DoD  programs  and 
disciplines  is  discussed  in  the  following  pages. 

Program  (Project)  Management  Offices 

A  major  development  in  management  within  the  DoD  is  the  increased  use  of 
the  Program  (or  Project)  Management  Office  (PMO)  concept.  The  PMO  structure 
is  intended  to  centralize  and  improve  the  management  of  major  systems  to  assure 
their  economical  development,  production,  and  operation.  It  is  a  means  of 
balancing  the  desire  for  maximum  usable  performance  in  military  material  with 
the  need  for  the  largest  number  of  effective  force  units  under  a  given  budge¬ 
tary  allocation.  VE  contributes  to  this  objective.  A  sound  VE  program  can 
help  make  a  product  more  cost-competitive  with  other  alternatives  which  are 
capable  of  performing  the  same  type  of  mission.  Or,  it  may  serve  to  make  a 
system  economically  feasible.  In  recent  years,  it  has  been  necessary  to 
terminate  some  major  programs  because  they  were  overly  complex.  The  result  was 
excessive  cost  coupled  with  inadequate  reliability  making  them  unsuitable  as 
weapon  systems.  VE  tends  to  improve  both  aspects  of  this  problem  because  it 
not  only  reduces  cost,  but  also  results  in  greater  simplicity  which  usually 
leads  to  improved  reliability.  VE  also  benefits  the  force  structure.  Reducing 
the  unit  cost  of  an  item  means  more  Units  could  be  acquired  for  a  given  budget 
or  that  some  other  approved  but  unfunded  item  can  be  considered  for  procurement. 
Thus,  lower  cost  means  more  units;  higher  cost  means  fewer  units.  By  helping 
to  reduce  unit  costs  without  sacrificing  essential  characteristics,  VE  in  a 
program/project  management  organization  is  able  to  make  a  significant  contri¬ 
bution  to  our  defense  posture.  See  Chapter  IV  for  an  additional  discussion 
on  VE  in  a  PMO. 

Cost  Effectiveness 

Cost  effectiveness  and  VE  share  a  common  objective.  "Both  represent  a 
systematic  analysis  of  alternative  ways  of  accomplishing  given  functions  and 
of  the  costs  associated  with  each  alternative."  As  practiced,  they  are 


Wells,  Emerson  N. ,  "Cost  Effectiveness  and  Value  Engineering:  A  Comparative 
Analysis,"  SAVE  Proceedings  -  1968  National  Conference  (Chicago: 

Robert  J.  Mayer  and  Co.),  page  54. 


8-1 


applied  at  entirely  different  levels.  DoD  cost-effectiveness  studies  are 
employed  in  the  very  early  planning  stage  to  compare  the  overall  mission 
effectiveness  and  associated  costs  of  alternative  concepts  in  broad  contexts. 
Typically,  cost-effectiveness  studies  compare  the  mission  effectiveness 
and  economic  impact  of  (1)  alternative  designs  for  fighter  aircraft  for  a 
particular  type  of  air  support  mission,  or  (2)  missiles  versus  aircraft  for 
a  stategic  mission,  or  (3)  massive  airlifts  versus  overseas  pre-positioning  of 
equipment  for  rapid  response. 

There  are  many  opportunities  to  improve  the  interaction  between  cost 
effectiveness  and  VE.  For  example,  alternative  designs  for  various  aircraft 
parts  might  be  developed  and  compared  while  a  specific  aircraft  design  concept 
was  adopted.  Thus,  a  cost-effectiveness  study  may  be  complemented  by  VE 
efforts  to  ascertain  the  value  levels  of  the  proposals  presented  and,  if 
suitable,  propose  additional  alternatives.  VE  also  may  be  used  to  achieve 
or  even  reduce  the  cost  predicted  for  the  selected  alternative. 

Program  Analysis 

A  major  development  within  the  DoD  is  the  increased  use  of  program  analysis. 
One  author  has  defined  this  type  of  analysis  as  an  "inquiry  to  assist  decision 
makers  in  choosing  preferred  future  courses  of  action  by  (1)  systematically 
examining  and  re-examining  the  relevant  objectives  and  the  alternative 
policies  or  strategies  for  achieving  them;  and  (2)  comparing  quantitatively 
where  possible  the  economic  cost,  effectiveness  (benefits),  and  risks  of  the 
alternatives.  It  is  more  a  research  strategy  than  a  method  or  technique,  ^ 
and  in  its  present  state  of  development  it  is  more  an  art  than  a  science." 

Thus  program  analysis  may  be  viewed  as  an  approach  to,  or  way  of  looking  at 
complex  problems  of  choice  under  conditions  of  uncertainty. 

This  procedure  employs  high-level  operational  definitions  to  describe  a 
system,  and  traditional  cost-analysis  techniques  to  analyze  competing  systems. 
During  subsequent  development  of  the  selected  overall  systems,  design  of  the 
subsystems  is  assigned  to  various  design  groups.  A  coordinating  group  is 
assigned  the  task  of  assuring  that  the  subsystems  will  work  together.  The 
combined  output  of  these  individual  groups  is  a  design  reflecting  the  emphasis 
on  achieving  functional  compatibility  and  required  performance  with  limited 
funds  and  time.  Integration  of  VE  into  the  program  analysis  effort  contributes 
to  the  creation  of  an  overall  design  having  a  total  cost  which  is  consistent 
with  the  worth  of  the  system  functions. 

Configuration  Management 

Configuration  management  (CM)  of  defense  systems  has  the  following  objec¬ 
tives:  (1)  provide  the  configuration  identif ication ,  control,  and  status 

accounting  needed  for  effective  development,  production,  and  support; 


2 

Fisher,  G.H.  The  Rand  Corporation,  Cost  Functions  and  Budgets  (Cost  Con¬ 
sideration  in  Systems  Analysis),  February  1968,  page  3.  Document  AD666-616, 
Clearinghouse  for  Federal  Scientific  and  Technical  Information,  Springfield, 


VA  22151. 
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(2)  improve  the  efficiency  of  instituting  changes;  and  (3)  assure  latitude 
in  the  design  of  systems  and  equipment.  These  objectives  are  achieved  by 
processing  changes  to  precisely  described  baselines  through  channels  in 
accordance  with  a  systematic  procedure.  VECPs  can  often  be  included  in 
procedures  to  group  all  needed  changes  into  blocks  and  thus  minimize  the 
change  costs  and  any  adverse  effects  on  supply  and  maintenance  activities. 

Standardization 

Standardization  and  VE  are  not  opposing  philosophies  with  the  former 
attempting  to  freeze  the  status  quo  and  VE  trying  to  change  it.  Standardiza¬ 
tion  efforts  include  procedures  to  enhance  military  effectiveness  by  accommoda¬ 
ting  innovations  in  technology  and  changes  in  the  user's  needs.  Used  where 
appropriate,  standards  can  reduce  total  cost.  In  some  cases,  unnecessary  costs 
occur  because  standards  are  not  being  used.  In  other  cases,  waste  may  occur 
because  the  standards  used  are  obsolete.  In  either  instance,  VE  may  provide 
a  useful  input  to  standardization  activities. 

Reliability,  Quality  Assurance,  Maintainability 

These  disciplines  are  employed  to  assure  items  of  defense  material  which 
will  perform  as  anticipated  when  programmed  maintenance  procedures  are  followed 
Dollars  spent  to  achieve  a  specific  mission  are  influenced  by  equipment  readi¬ 
ness.  Readiness  in  turn  is  affected  by  the  inherent  reliability,  quality, 
and  maintainability  characteristics  of  a  system.  These  programs  and  VE  are 
complementary.  Proposed  VE  changes  must  include  consideration  of  these 
aspects.  Conversely,  the  solution  to  a  problem  in  any  of  the  above  areas  is 
likely  to  be  beneficially  influenced  by  a  VE  input.  Often,  VE  leads  to  less 
complex  solutions  which  tends  to  further  enhance  quality,  reliability,  and 
maintainability  characteristics. 

Life  Cycle  Costing 

Life  cycle  costs  include  all  costs  incident  to  research,  development, 
production,  operation,  maintenance,  and  disposal  of  a  system.  They  are  used 
to  compare  and  evaluate  the  total  costs  of  competing  proposals  based  on  the 
anticipated  life  of  the  product  to  be  acquired.  This  approach  determines  the 
least  costly  of  any  alternatives.  However,  the  selected  alternatives  may  only 
represent  the  best  of  several  poor  candidates.  VE  may  be  used  to  develop 
additional  worthy  alternatives  to  consider  before  selecting  the  best  choice. 
Whereas  life  cycle  costing  emphasizes  cost  visibility,  VE  seeks  optimum  value. 
The  two  disciplines  are  complementary  because  the  former  is  required  to 
achieve  the  latter. 

Design  to  Cost 

The  objective  of  design  to  cost  is:  (1)  to  establish  cost  as  a  parameter 
equal  in  importance  with  technical  requirements  and  schedules  throughout  the 
design,  development,  production,  and  operation  of  weapon  systems,  subsystems, 
and  components;  and  (2)  to  establish  cost  elements  as  management  goals  for 
acquisition  managers  and  contractors  to  achieve  the  best  balance  between  cost, 
acceptable  performance,  and  schedule.  DoD  Directive  5000.1  requires  that 
design  to  cost  goals  be  provided  to  the  developer  during  the  development  of 
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major  weapon  systems.  VE's  functional  requirements  concept  can  assist  in 
assigning  these  goals  and  the  VE  methodology  can  be  employed  to  help  achieve 
the  goals . 

Whenever  contract  terms  include  design-to-cost  incentives  it  may  become 
necessary  to  ensure  that  there  is  no  duplication  between  VE  incentives  and 
design-to-cost  incentive  fees  and  awards. 

Logistics  Support  Analysis 

The  primary  objective  of  logistics  support  analysis  is  to  assure  the  design 
includes  adequate  consideration  of  the  effective  and  economical  support  of  a 
system  or  equipment  at  all  levels  of  maintenance  for  its  programmed  life  cycle. 
This  approach  requires  early  consideration  of  maintenance  and  support  needs. 

VE,  when  conducted  early  in  the  design  and  development  phase,  includes  logis¬ 
tics  considerations  in  order  to  assess  the  total  impact  on  life  cycle  cost. 

VE  generally  results  in  lower  costs  for  logistics  support.  The  collateral 
savings  feature  of  VE  contract  clauses  (see  Chapter  III)  encourages  contractors 
to  use  their  VE  capabilities  on  logistics  aspects. 

Quality  Circles 

Quality  circles  are  small  groups  whose  members  have  a  common  interest  in 
improving  a  product  or  their  working  environment  so  as  to  increase  productivity. 
Quality  circles  often  express  their  overall  objectives  in  wording  similar  to 
the  following; 

0  To  contribute  to  the  improvement  of  the  enterprise  and  its  products. 

o  To  acknowledge  the  importance  cf  the  work  force. 

o  To  fully  utilize  human  capabilities. 

0  To  develop  a  sense  of  organization  and  instill  the  "team  spirit.” 

Quality  circles  have  achieved  remarkable  successes  in  improving  the  quality 
and  reliability  of  products,  reducing  the  percentage  of  defects  to  an  extremely 
small  value,  improving  productivity,  lowering  costs,  conserving  energy  and 
other  resources,  and  reducing  errors  in  business  transactions. 

VE  and  quality  circles  both  strive  to  achieve  a  functional  product  at 
reduced  cost.  They  both  use  many  of  the  same  tools  but  differ  in  methodology 
and  implementation.  Both  VE  and  quality  circles  may  be  used  simultaneously  to 
achieve  maximum  benefits. 

Summary 

By  seeking  to  achieve  greater  value,  and  utilizing  the  contributions  of 
many  organizational  elements,  VE  reinforces  the  efforts  of  many  programs  and 
disciplines  which  serve  management.  The  complementary  relationship  between 
VE  and  these  programs  and  disciplines  increases  the  likelihood  that  overall 
top  management  objectives  will  be  achieved. 
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CHAPTER  IX 
VE  EXAMPLES 

Introduction 

This  chapter  contains  examples  of  successful  application  of  VE  demonstrating 

the  broad  range  of  products  and  circumstances  for  applying  VE  effort. 

I .  TF  39  Engine  Exhaust  Nozzle  Replacement 

SAN  ANTONIO  ALC 

VALUE  ENGINEERING  (VE)  PROJECT 

SUBJECT:  TF  39  ENGINE  EXHAUST  NOZZLE  REPLACEMENT 

BEFORE:  $ 1,141, 885. 00/YR  WAS  COST  TO  OVERHAUL  AND  REPLACE  ENGINE  EXHAUST 

NOZZLES  WHICH  SEEMED  EXCESSIVE.  A  VE  TEAM  ANALYZED  THE  PROBLEM 
AND  INITIATED  TESTING  ON  NOZZLES  PREVIOUSLY  REMOVED  FOR  OUT-OF¬ 
TOLERANCE  DENTS  AND  BULGES. 

AFTER:  STUDY  AND  ENGINE  TESTING  SHOWED  ONLY  15%  OF  ENGINE  THRUST  GOES 

THROUGH  THIS  NOZZLE  AND  DAMAGE  TOLERANCES  COULD  BE  OPENED  FROM 
.020"  TO  .50"  WITH  NO  SIGNIFICANT  EFFECT.  THIS  REDUCED  FIELD 
REMOVAL  BY  50%  AND  ALLOWED  FIELD  REPAIR  OF  MOST  OF  THE  UNITS; 
THEREFORE,  MOST  OF  THE  EXPENSIVE  DEPOT  REPAIR  WITH  ASSOCIATED 
SHIPPING  COSTS  WAS  ELIMINATED.  PREVIOUSLY  CONDEMNED  NOZZLES 
COULD  BE  REWORKED  AND  RETURNED  TO  SERVICE. 

SAVINGS:  $1,038,568.00  FIRST  YEAR. 
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II.  C-5B  Aircraft  Landing  Gear  Brakes 

An  example  of  a  VE  study  done  on  the  C-5B  aircraft  landing  gear  brakes 
for  the  U.S.  Air  Force  is  shown  below.  The  VE  study  centered  on  the  sub¬ 
stitution  of  material,  which  realized  a  net  savings  to  the  Government  of 
$7,800,000. 


MLG  WHEEL  BRAKES 


BEFORE: 

C-5B  AIRCRAFT  LANDING  BRAKES  CONSTRUCTED  OF  BERYLLIUM  MATERIAL 

1.  MATERIAL  SERIOUS  HEALTH  HAZARD  DURING  REFURBISHMENT 

2.  HIGH  COST  MATERIAL 

3.  SPECIAL  CLOTHING  REQUIRED  DURING  HANOLING/REFURBISHMENT 

4.  750  LANDINGS 


C-5B  AIRCRAFT  LANDING  GEAR  BRAKES  CONSTRUCTED  OF  SPECIALLY  TREATED  HARDENED  CARBON  MATERIAL 

1.  NO  HEALTH  HAZARD  DURING  REFURBISHMENT 

2.  LOWER  MATERIAL  COST 

3  NO  SPECIAL  CLOTHING  REQUIRED 
4.  SIGNIFICANTLY  MORE  LANDINGS 

NET  OVERALL  SAVINGS  TO  THE  GOVERNMENT  •  $7,800,000 
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III.  AN/TYC-39  Automatic  Message  Switch 


The  U.S.  Army  Comnuni cations  and  Electronics  Comnand  received  and  approved 
a  VECP  from  the  contractor  to  reduce  life-cycle  costs  of  the  message  switch  for 
those  applications  not  requiring  a  50-line  capability.  This  was  achieved  by 
replacing  the  existing  dual  shelter  message  switch  with  a  single  message 
switch,  as  shown  below.  While  providing  adequate  communications  capability, 
the  single  shelter  message  switch  resulted  in  savings  in  equipment  acquisition 
costs,  training,  maintenance,  and  operational  needs. 


VALUE  ENGINEERING  PROGRAM 
USACECOM 

AN/TYC-39  MESSAGE  SWITCH 


BEFORE 


AFTER 


•  50  LINE  DOUBLE  SHELTER 
MESSAGE  SWITCH 

•  TWO  5  TON  TRUCKS 

•  60  KW  GENERATOR 

•  TWO  TRUCK  OPERATORS 


COMMUNICAflONS  STSTEMS  DIVISION 
GTE  PRODUCTS  CORPORATION 
NEEDHAM  HEIGHTS.  MA 


lELTER  •  25  LINE  SINGLE  SHELTER 

MESSAGE  SWITCH 

S  •  ONE  5  TON  TRUCK 

•  30  KW  GENERATOR 

JORS  •  ONE  TRUCK  OPERATOR 

•  REDUCED  MAINTENANCE 

•  FEWER  SPARES 

•  REDUCED  FUEL  CONSUMPTION 

VECP  TOTAL  CONTRAa  SAVINGS:  $1,994,000 
ROI  -  12:1 


IV.  Use  of  Commercial  Alternator  In  Lieu  of  Military  Alternator 

The  U.S.  Amy  Tank-Automotive  Command  conducted  an  in-house  VE  study  which 
researched  the  possibility  of  using  two  commercial  100  AMP  alternators  in  lieu 
of  180  AMP  military-type  alternators  without  sacrificing  quality  perfomance. 
The  military  type  alternator  desvgn  features  an  assembly  of  two  units,  a 
generator  and  rectifier-voltage  regulator.  The  commercial  diode-rectified 
generator  (often  called  alternator)  features  a  simple  one-unit  design  and  is 
less  costly  to  produce.  By  replacing  the  military-type  alternator  with  the 
commercial  unit,  isiproved  perfomance  and  cost  reduction  was  attained.  The 
first  year's  net  savings  was  $11,896,163.  The  iaq>lementation  cost  was  $10,000, 
or  a  return  on  investment  of  1190  to  1. 


US  ARMY  TANK-AUTOMOTIVE  COMMAND 

USING  SIMPLER  COMPONENTS 
BETORE  VE 


rectifier-voltage 

regulator 


•100-amp  2  unit  military 
type  alternator 

^generator 

•rectifier-voltage 

regulator 

•Costly  2-unit 
design  M  009  00 


•Replaced  Dy  100-amp 
commercial  alternator 
•Less  cosily  1-unit 
design  '300  00 


FIRST  YEAR  SAVINGS:  *11.9  Million 
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V.  M14  Aiming  Post  Light 

The  US  Army  Armaiiient  Materiel  Readiness  Conanand  received  and  approved  a 
VECP  on  its  MIA  Aiming  Post  Light.  For  the  previous  design  a  labor-intensive 
method  of  fabrication  was  seriously  limiting  the  production  rate.  In  addition, 
the  old  design  resulted  in  operational  and  maintenance  problems.  The  heavy 
draw  of  the  incandescent  bulb  required  daily  battery  replacement  and  its 
nonwaterproof  design  led  to  frequent  failure  due  to  galvanic  corrosion.  As 
shown  below,  the  new  design  permitted  higher  production  rates,  extended  the 
battery  life  to  1,000  hours,  and  was  waterproof.  The  annual  savings  achieved 
through  this  VECP  was  $222,497. 


IMMCO  VECP’s  4028-1 6/1 7-IVI1 4  AIMING  POST  LIGHT 


CHARACTERISTIC 

OLD  STYLE 

VAl  UE 
ENGINEEREO 

IMPROVEMENT 

COST 

S18  52 

S9  25 

50% 

BATTERY  LIFE 

B-12  MRS 

1D0D  HRS 

9.900% 

WEIGHT 

19  07 

7  07 

63% 

MIN  OPERATING  TEMP 

ABOUT  O'-F 

BELOW-30'’F 

SIGNIFICANT 

WATERPROOF 

NO 

YES 

SIGNIFICANT 

MATERIALS 

WARTIME  CRITICAL 

COMMON 

SIGNIFICANT 

LIGHT  COLOR  CHANGE 

CHANGE  LENSES 

FLIP  SWITCH 

SIGNIFICANT 

SHADE 

'  REQUIRED 

NOT  REQUIRED 

SIGNIFICANT 

PRODUCTION  RATE 

LIMITED 

VERY  HIGH 

SIGNIFICANT 

AVG  ANNUAL  GOVT  SAVINGS  -  $?27.500  RETURN  ON  INVESTMENT  -73  I 


VI.  M60  Tauk  Seat  Brackets 

During  the  conversion  of  M60  Tank  from  the  A1  model  to  the  A3 
model  tank,  it  was  determined  that  the  seatt  support  brackets  for  the  A1  model 
series  would  not  work  in  the  A3  model  series.  New  brackets  would  have  to  be 
procured  at  a  cost  of  $196.53  each.  Anniston  Army  Depot  performed  a  Value 
Engineering  study  on  the  brackets  and  determined  that  the  A1  model  series 
brackets  could  be  modified  for  user  in  the  A3  model  series  at  a  cost  of  $12.80 
each.  This  eliminated  the  new  procurement  requirement  and  resulted  in  a 
first-year  savings  of  $120,000. 


US  ARMY  DEPOT  SYSTEM  COMMAND 

Anniston  Army  Depot 

MODIFYING  SEAT  BRACKETS 

BEFORE  YE 


•New  seal  support  brackets 
required  for  M60  tank 
conversion  from  At  to  A3 

•New  procurement  required 
•New  brackets  M96  53each 


•  Onijindi  A1  mortitiCd  to 
A3  conliquration 

•  New  procurement 
eliminated 

•  Modified  nrackets 

1?  80  each 


AFTER  VE 


FIRST  YEAR  SAVINGS:  M20.000 
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VII. 


MK  82  Bomb  Skins 


The  bonb  skin  (shell)  of  the  MX  82  Boab  is  used  during  pescetiae 
training.  When  available  supplies  were  exhausted,  a  new  procurement  of  the  boab 
skins  was  planned.  The  boab  skins  were  available  froa  the  production  contrac¬ 
tor  at  a  cost  of  $430  each.  The  U.S.  Army  Armaaent  Materiel  Readiness  Coaaand 
conducted  a  Value  Engineering  study  on  the  boab  skin  and  the  training  require¬ 
ment.  The  study  determined  that  old  MK  82  bomb  skins  froa  iteas  being  deaili- 
tarized  could  be  refurbished  and  used  for  training  at  a  cost  of  $70.93  each. 

This  resulted  in  a  first-year  savings  of  $3.5  siillion  and  a  return  on  invest¬ 
ment  of  6  to  1. 


US  IRMY  ARMAMENT 
MATERIEL  READINESS  COMMAND 

REFURBISHINfi  MX  82  BOMB  SKIRS 
BEFORE  VE. 


NtW  lOM*  WM 

noM  rtooucnoN  coMTtAcrot 

•SoniQ  skins  needed  lor  additional 
•laincnq  requirements 

•New  procurement  needed 
•New  training  bomb  sitins  ’430  each 


VE 


•In  house  relurbishmenl  ol  available 
demilitan/ed  bomb  skins 
•Cost  savings  per  bomb  skin  '359  07 


FIRST  YEAR  SAVINGS:*3.5  Million 
RETURN  ON  INVESTMENT:  6  to  1 
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VIII.  Selective  Plating  Process 


In  the  directorate  for  laaintenance  ajt  the  New  Cumberland  Army  Depot,  there 
were  no  rework  procedures  for  certain  aircraft  components  that  have  nicks, 
pitting,  corrosion,  or  scratches.  These  items  were  scrapped  and  sold  for  mixed 
metal  at  approxisiately  $0.02  per  pound.  An  in-house  VE  study  was  conducted, 
and  the  Selection  Process  was  proposed  and  approved.  This  process  is  a  com¬ 
pletely  mobile  selective  awtal  depositing  deposition  system  for  resizing, 
restoring  and  repairing  worn  or  damaged  metal  parts  without  the  need  for  costly 
disassembly,  complicated  masking,  and  long  periods  of  down  time.  The  build-tq) 
areas  will  be  equal  to  or  have  a  better  metallurgical  quality  than  the  existing 
base  metal.  There  was  an  annual  gross  savings  of  over  $5,000,000,  with  an 
inqplementation  cost  of  approximately  $34,000  at  the  New  Cumberland  Army  Depot. 

This  proposal  was  reccumaended  to  be  adopted  Armywide.  If  it  is  implosented 
Armywide  the  Government  should  realize  an  annual  savings  in  excess  of  $100,000,000 


US  ARMY  DEPOT  SYSTEM  COMMAND 

New  Cumberland  Army  Depot 

RECUIMIH6  GN47  VERTICAL  SHAFTS 
BEFCRE  VE 


FIRST  YEAR  SAVINGS:  *7.5  Million 
RETURN  ON  INVESTMENT:  11  to  1 


IX.  Compressor 

The  U.S.  Army  Mobility  Eguipstent  Research  and  Development  Center 
designed  and  developed  on  air  cocpreasor  for  filling  air  tanks  for  Army  scuba 
divers.  The  MIL-SPEC  compressor  was  designed  to  user  requirements.  The  esti¬ 
mated  procurement  cost  of  this  compressor  was  $40,000  each.  A  Value  Engineer¬ 
ing  study  was  performed  on  the  design  specifications,  and  the  user  require¬ 
ments.  The  changes  to  the  specifications  and  user  requirements  resulting  from 
the  study  established  the  "actual"  performance  requirements.  Although  comser- 
cial  compressors  could  not  meet  the  original  specifications  and  requirements, 
the  "actual"  performance  requirements  could  be  met  by  some  commercial  coaipressors. 
Commercial  compressors  were  procured  at  a  cost  of  $16,000  each.  A  first-year 
savings  of  $879,000  and  return  on  investment  of  88  to  1. 


US  Man  MOBiLin  equipmert 

RESEARCH  AID  DEVELOPMEHT  COMMARB 


SttBSTITUTIOS  FOR  ML-SFEC  COSPRUSOR 
BEFORE  VE 


•Rigid  air  Mow  rate 
and  pressure 
speciticattons 

•Suitable  commercial 
compressors 
not  available 

•MIL-SPEC  compressor 
Cost  MO. 000  each 


AFTER  VE 


•Militory  spociticatiora 
challenged  and  changed 
•Some  commercial 
compressors  now 
suitable  and  sate 
under  new 
specifications 

•Commercial  compressor 
Cost:  M6. 000  each 


FIRST  YEAR  SAVINGS:  <879, 000 
RETURN  ON  INVESTMENT;  88  to  1 
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XII. 


Sewage  Collection  &  Treatment 


The  project  required  reworking  the  existing  trickling  filter  by  removing 
the  existing  stone  bed  (media)  and  replacing  It  trlth  a  very  high  cost  PVC  media. 

The  contractor  upon  Investigation  of  the  exist''  trickling  fll^'^r  and  stone 
base,  recommended  removing,  cleaning  and  relnstaxllng  the  existing  stone  media 
In  lieu  of  Installing  the  very  high  cost  PVC  substitute  media.  The  proposal 
was  evaluated  and  approved. 

SEWAGE  COLLECTION  &  TREATMENT 


BEFORE: 

REMOVE  STONE  MEDIA  &  INSTALL  PVC  MEDIA. 


AFTER: 

REUSE  EXISTING  STONE  MEDIA. 


SAVINGS  -  $338,600 
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XIII.  Expulsion  Charge  Aaseably 


DAY  &  ZIMMERMANN.  INC.  VECP  KS-40I2-154 

PLASTIC  EXPULSION  CHARGE  ASSEMBLY 
FOR  M483AI  -  I55MM  PROJECTILE 


BAG  52  PLASTIC  CUP  51)3 

ASSEMBLY  ASSEMBLY 

UNIT  SAVINGS  $3.39 

3  YEAR  SAVINGS  FOR  THE  US  ARMY 

$4,680,000 
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XIV. 


Redesign  of  Fuel  Pylons 


VECP  0668 

REDESIGN  OF  FUEL  PYLONS 


TOTAL  PARTS  REDUCED  =  38 


TOTAL  SAVINGS  =  $20.8  MILLION 


HARDWARE 

VECP 


genera:-  oynamics 

Fort  Worth  Division 
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XV.  Computer  Generated  Technical  Manuals 

VECP  0875 

COMPUTER  GENERATED  TECHNICAL  MANUALS 


PRIOR  TO  VECP: 


ENGINEERING 

LOGISTICS 

CUSTOMER 

MANUALLY  GENERATED 

5  TRANSACTIONS  BEFORE  DELIVERY  TO  CUSTOMER 


AFTER  VECP: 


ENGINEERING 

COMPUTER  GENERATED  (REQUIRED  REVISION  TO 
MILITARY  SPECIFICATIONS) 

1  TRANS'^^'^ION  BEFORE  DELIVERY  TO  CUSTOMER 
TASKS  ELIMINATED: 

REPRINTING  (LOGISTICS) 
REVIEW  (ENGINEERING) 


TOTAL  SAVINGS:  $990,000 


XVI.  Men's  Dress  Shoes 


A  VE  study  conducted  at  Army's  Natick  Research  and  Development  Laboratories 
focused  on  substitution  of  new  materials  for  the  leather  in  men's  dress  shoes. 

The  substitution  of  synthetic  rubber  soles  for  the  traditional  leather  soles 
resulted  in  a  savings  of  $3  per  pair  of  shoes.  This  savings  translated  into  a 
$2,811,996  reduction  in  the  cost  of  procuring  the  first  year's  requirement  of 
these  shoes  for  the  Military  Services. 

XVII.  Automated  Pay  Data  Requirements 

At  the  Sacramento  Air  Logistics  Center  (SM-ALC) ,  a  review  was  made  of  the 
efforts  utilized  in  collecting  civilian  pay  related  information  by  Resource 
Cost/Center  Code.  This  procedure  is  needed  to  calculate  the  Civilian  Fringe 
Benefit  Factor,  as  required  by  0MB  Circular  A-76.  Approximately  800  man-hours 
were  required  to  collect  and  calculate  the  required  information.  An  additional 
30  hours  was  required  to  type  the  results  in  a  prescribed  format.  A  value 
analysis  of  the  above  methods  and  procedures  resulted  in  a  program  designed 
for  a  particular  minicomputer.  This  program  eliminates  manual  data  collecting 
and  calculations,  while  printing  the  output  in  the  prescribed  format.  Although 
this  project  only  saved  $10,118  per  year  at  SM-ALC,  it  was  recommended  for  Air 
Forcewide  consideration. 

XVIII.  Drone  Formation  Control  System  (DFCS)  To  Control  Multiple  Ground  Targets 

In  order  for  the  White  Sands  Missile  Range  (WSMR)  to  support  the  Assault 
Breaker  Project,  a  system  was  required  which  could  present  as  many  as  ten  ground 
targets  (tanks)  in  a  remotely  controlled  configuration.  The  criteria  the  tar¬ 
gets  had  to  meet  were  that  they  should  be  separated  by  50  to  100  meters,  that 
their  position  be  controlled  with  an  accuracy  of  +  10  meters  or  better,  and 
that  they  travel  a  roadway  as  narrow  as  15  meters.  Since  WSMR's  capability 
to  control  ground  targets  was  limited  to  manual  remote-control  of  two  vehicles, 
it  appeared  a  new  tracking  and  control  system  would  be  required.  This  would 
have  meant  a  developmental  effort  and  a  rather  lengthy,  costly  contract. 

A  WSMR  employee  proposed  modifying  an  existing  system  (i.e..  Drone  Formation 
Control  System  (DFCS)),  which  was  originally  designed  to  control  aerial  targets, 
in  lieu  of  acquiring  a  new  control  system.  The  modified  system  provides  the 
capability  to  track  and  control  as  many  as  15  tank  targets  within  the  constraints 
described  above.  Twelve  tanks  are  instrumented  to  provide  two  back-up  (spare) 
units.  The  cost  of  acquiring  a  new  system  was  conservatively  estimated  to  be 
$2,811,000.  The  cost  of  modifying  the  DFCS  was  $285,000.  This  resulted  in 
savings  of  $2,526,000. 
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APPENDIX 

OFFICES  RESPONSIBLE  FOR  VE 
WITHIN  MAJOR  DoD  ELEMENTS 

Office  of  the  Secretary  of  Defense 

DoD  Product  Engineering  Services  Office 
ATTN:  DPESO-XC 
c/o  DLA,  Cameron  Station 
Alexandria,  VA  22304-6183 
Telephone:  AUTOVON  289-2320 

Commercial  703-756-2320 

Department  of  the  Army 

HQ,  DA  (Office  of  the  Comptroller  of  the  Army) 
ATTN:  DACA-RMP,  Rm  3B725,  Pentagon 
Washington,  DC  20310-2070 
Telephone:  AUTOVON  225-1768/1120 

Commercial  202-695-1768/1120 

U.S.  Army  Materiel  Command 
ATTN:  AMCPD-SE 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333-0001 
Telephone:  AUTOVON  284-6748/6750 

Commerical  703-274-6748/6750 

HQ,  U.S.  Army  Europe/ 7th  Army 
ATTN:  AEAGF-EMA 

Office  Deputy  Chief  of  Staff  Res  Mgmt 
APO  New  York  09403 
Telephone:  AUTOVON:  Heidelberg 
Military:  7415/8383 

U.S.  Army  Communications  Command 
ATTN:  CC-OC-MV 
Ft.  Huachuca,  AZ  85613 
Telephone:  AUTOVON  879-6944 

Commercial  602-538-6944 

U.S.  Army  Forces  Command 
ATTN:  AFCO-MD(G) 

Ft.  McPherson,  GA  30330 
Telephone:  AUTOVON  588-5176 

Commercial  404-752-5176 

Office  of  the  Chief  of  Engineers 
ATTN:  DAEN-RMV 
Washington,  DC  20314 
Telephone:  AUTOVON  285-0078/0462 

Commercial  202-272-0078/0462 


A-1 


U.S.  Army  Training  &  Doctrine  Command 
ATTN:  ATRM-MMP 
Ft  Monroe,  VA 

Telephone:  AUTOVON  680-4438/2447 

Commercial  804-727-4438/2447 

Department  of  the  Air  Force 
HQ,  Air  Force 

ATTN:  USAF/RDCA,  Rm  5D263,  Pentagon 
Washington,  DC  20330 
Telephone:  AUTOVON  225-4167 

Commercial  202-695-4167 

U.S.  Air  Force  Systems  Command 
ATTN:  AFSC/PMDE 
Andrews  AFB,  MD  20334 
Telephone:  AUTOVON  858-3251 

Commercial  301-981-3251 

U.S.  Air  Force  Logistics  Command 
ATTN:  AFLC/LOEP 
Wright-Patterson  AFB,  OH  45433 
Telephone:  AUTOVON  787-2257 

Commercial  513-257-2257 

Department  of  Navy 

Office  of  Naval  Acquisition  Support 
ATTN:  ONAS-054 
Room  236,  Crystal  Plaza  //5 
Washington,  DC  20360-5100 
Telephone:  AUTOVON  222-5885-0815 

Commercial  202-692-0815 

HQ,  Marine  Corps 
ATTN:  LMA-2 
Commonwealth  Bldg. 

Washington,  DC  20380 
Telephone:  AUTOVON  224-2606 

Commercial  202-694-2606 

Defense  Logistics  Agency 

HQ,  DLA,  Technical  &  Logistics  Services  Directorate 

ATTN:  DLA-SE 

Cameron  Station  (Rm  4A586) 

Alexandria,  VA  22314 
Telephone:  AUTOVON  284-6775/6779 

Commercial  202-274-6775/6779 

HQ,  DLA,  Contract  Management  Directorate  (CAS) 

ATTN:  DLA-AE 

Cameron  Station  (Rm  8A398) 

Alexandria,  VA  22314 
Telephone:  AUTOVON  -  284-7132 

Commercial  202-274-7132 


